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My 
Notes on the Lizards of the Coronados * 
Islands, Baja California, Mexico %, 
By RICHARD G. ZWEIFEL Xs KANSKS 

From April 23 to 28, 1949, the author was a member of a party from-—~ 
the Zoology Department, University of California, Los Angeles, which 
visited the Coronados Islands. Transportation to and from the islands was 
provided by Mr. J. W. Sefton Jr., on the research ship “Orca” of the 
Sefton Foundation. 

Except for a few hours spent on the larger of the two Middle Islands, 
all the time was spent on South Island. This island, the largest of the 
group of four, is about two miles long and one half mile wide at the 
widest part. The maximum elevation, near the southern end of the island, 
is 672 feet. The islands are about seven miles offshore, just south of the 
International Boundary. 

For much of the duration of our stay the sky was clouded and no 
direct sunlight reached the island. Only for one full day and parts of two 
others was the sky clear. The weather conditions had a distinct effect on 
lizard activity. When the sun was obscured by high fog, Gerrhonotus 
multicarinatus nanus and Eumeces skiltonianus could commonly be found 
running about in the grass and low brush. At such times, Uta stans- 
buriana hesperis and Cnemido phorus tigris multiscutatus were uncommon 
or absent. Conversely, when the sun broke through the cloud cover, 
Eumeces and Gerrhonotus became relatively scarce out of cover whereas 
Uta and Cnemidophorus, the latter in particular, became abundant. The 
lizards would appear to assort into two temperature groups, each contain- 
ing a larger (Cnemido phorus, Gerrhonotus) and a smaller (Uta, Eumeces) 
member. Body temperatures taken on three active Gerrhonotus were 
20.0°C, 20.2° and 24.5°. Temperatures of two Eumeces were 28.5° 
and 31.2°, the latter taken on a sunny day. Two actively foraging 
Cnemido phorus had body temperatures of 37.2° and 39.0°, slightly low 
for the genus. A Cnemidophorus seen to run under a stone had a tem- 
perature of 32.2°, which is probably close to the thermal level at which 
these lizards become active. The only temperature recorded for a Uta, 
28.6°, is probably several degrees below the optimum for this species, 
although no other temperatures were taken here to prove this. 

All these lizards appear to be rather uniformly distributed over South 
Island, there being little opportunity for habitat separation. Differences 
in temperature preference tend to separate them into two groups whose 
activity periods are somewhat different, thus reducing direct competition. 


* Edited by Charles E. Shaw during the absence in Europe of the Editor. 
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Intra-group competition may be lessened by slightly different feeding 
habits of the two different sizes of lizards in each group. 


ZW Uta stansburiana hesperis Richardson.—Frequently observed in the 
qprture 4micinity of patches of beavertail cactus (Opuntia) into which they ran 
; when disturbed. Occasionally seen abroad on cloudy days (as the indi- 
ew TIPP!” viddal whose temperature was recorded above) but more commonly 
mS PF 49 spen when the sun was out. Three were collected on South Island and 
the = Species was also seen on Big Middle Island. 


oh Eumeces skiltonianus (Baird and Girard) .—Smith and Taylor (1950: 
NE 4S Kanst® rT: ) have recorded E, gilberti rubricaudatus from North Island whereas 

~ Odgers and Fitch (1947: 198) recorded only E. skiltonianus from the 
islands. Lizards observed and collected by me on South Coronado Island 
were E. skiltonianus. The juvenile tail color is blue, the stripes are 
retained in adults (though faintly) and the maximum size is well below 
that of E. gilberti. Mr. K. S. Norris informs me that the skinks of 
North Coronado Island also have blue tails when young. The develop- 
ment of red gular and sub-caudal coloration associated with breeding is 
extensive in the Coronados lizards, and may have been responsible for 
the reference of some of these to the red-tailed skink. The average 
snout-vent length of the 34 specimens from South Coronado Island is 
58.6 mm., the maximum 66 mm. In contrast to lizards of this size from 
the mainland, the blue juvenile tail color of the island lizards is lost or 
only faintly represented and the dorsal striping becomes quite obscure, 
though not indistinguishable. Thirty-four skinks were collected and at 
least three or four times that many seen closely enough to be identified. 
Of this number, only one was a blue-tailed juvenile. Captive specimens 
of E. skiltonianus from the mainland have been observed to be cannibal- 
istic. Perhaps where the population is as dense as it was on South 
Coronado Island at the time of my visit, juvenile mortality from this 
source may be high, although it is probably not the sole source con- 
tributing to the dearth of juveniles. Ewmeces is preyed upon by the 
dwarfed, endemic rattlesnake, Crotalus viridis caliginis. Skinks were 
found in the stomachs of two of eight rattlesnakes examined. 


an perv 


Gerrhonotus multicarinatus nanus Fitch.—Alligator lizards appeared 
to be equally as abundant as skinks, 34 being collected and many more 
seen which could have been taken. Of the eight rattlesnakes examined 
for stomach contents, four had eaten Gerrhonotus. The tail of a Gerrho- 
notus was found in the stomach of a Hypsiglena ochrorhyncha klaubevi. 
Mated pairs of alligator lizards were observed on April 23 and 27. One 
of the females involved had a snout-vent length of only 79 mm., em- 
phasizing the dwarfed nature of this race. Dorsal coloring is variable 
in the South Coronado population. Reddish-brown, yellow-brown and 
gray are all common colors. 


Anniella pulchra pulchra Gray —Two individuals were found beneath 
flat rocks. Tracks apparently of this species were seen on the sandy floors 
of land-locked sea caves hundreds of feet above the water. 


Cnemidophorus tigris multiscutatus Cope-—These lizards were more 
abundant than the six specimens obtained would seem to indicate. Had 
a collecting pistol been available, many more could have been taken. 
Pattern differences between these and the lizards of the adjacent main- 
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land may justify the nomenclatural separation for the island form. 

For such a small island, South Coronado has a rather diversified 
herpetofauna. Included are three species of snakes, five lizards and two 
salamanders. This is comparable with a total of 11 and 10 species 
présent respectively on the much larger Santa Catalina and Santa Cruz 
Islands. The presence on the Coronados of such forms as Anniella, 
Aneides and Batrachoseps, as well as the number of genera present, 

strongly suggests that the islands have received their herpetofauna by 
| way of a land connection rather than by dispersal over water. 

All specimens obtained on this trip were deposited in the collections 
of the Department of Zoology, University of California, Los Angeles. 
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Endocrine Relationships in Turtles 


Ill. Some Effects of Male Hormone in Turtles 
By L. T. EvANs 

It has been established that the male box turtle, Terrapene c. carolina, 
can be distinguished from the female by his: (1) larger size and concave 
plastron (Nichols, 1939a); (2) red iris (Nichols, 1940); (3) larger 
and more abruptly curved rear claws (Evans, 1951); (4) restlessness 
and aggressiveness (Nichols, 1939b) ; and by his propensity for vicious 
fighting (Latham, 1917). No character in this list should be considered 
alone, however, in determining the sex of an individual; for it is known 
that a small percentage of males possess yellow eyes, or have a “retiring” 
| disposition, while a few females have flecks of pink in their eyes or are 
unusually aggressive toward other tortoises. 

It has been discovered by the author that while the tail is usually 
longer in the male than in the female, the number of vertebrae remain 
the same in both sexes. This indicates that individual caudal vertebrae of 
the male are larger than those of the female. The average number of 
vertebrae for T. c. carolina was found to be 22 in the tail, as based upon 
x-ray pictures and skeletal material. 


An additional feature in the behavior of the male box tortoise that 
hitherto has not been recorded, relates to the erection of the penis. If, 
after a waterless interval of from 48 to 72 hours, a pan of clean water is 
placed in the tortoise pen, the male climbs into the water. Within a few 
minutes he rises high on his rear quarters, but partially flexes his forelegs. 
This posture is maintained for several seconds while the penis is slowly 
extruded into the water. The penis alters in color from brown to red as 
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blood flows into the lateral lobes or swellings. The organ becomes brown 
again as the lobes are slowly deflated, after which it is withdrawn into 
the cloacal opening. The greatest width of the expanded penis is about 
6.5 cm. and about 7.0 cm. in length, measuring from the cloaca. It is 
not known what function is served by this unusual phenomenon but it 
seems to be comparable to the so-called masturbating activities recorded 
by many students of mammalian behavior, in particular by Darling 
(1937) in the Red Deer. 

Juvenile turtles respond to implanted male hormone (testosterone 
propionate*) both morphologically and behaviorly. It has been demon- 
strated that treated specimens (Chrysemys picta) become more aggressive 
and even pugnacious as compared with untreated specimens of the same 
size and species (Evans, 1940). 

Recent studies of behavior of juvenile box turtles, very young snappers 
(Chelydra serpentina), and juvenile Cumberland sliders (Pseudemys 
scripta troostii) confirm the results obtained with Chrysemys picta (op. 
cit.). In disposition, the specimens which received male hormone were 
uniformly more aggressive than before treatment, and were at least as 
aggressive as untreated but slightly larger juveniles. A preliminary behav- 
ioral study of these juveniles was made before treatment began and those 
which exhibited a minimum of pugnacity received the hormone. Without 
exception, the treated animals improved their “‘social’’ position in the 
hierarchy comprising two, three or four individuals per group.** Treated 
specimens actually struggled with dominant but untreated turtles for food 
and in one instance the most retiring turile (T. carolina) became (after 
treatment) a challenger of the most dominant, but untreated, tortoise of 
the group. The pugnacity of the juvenile snappers confirmed the general 
impression that Chelydra is definitely vicious in disposition. Greater 
details of this phase of the study will appear in a separate report. 

Morphologically speaking, it has been reported that the 3 middle 
foreclaws of the juvenile Cumberland Slider (Evans, 1946), the tail 
(both soft and osseous tissues), and the penis (Evans, 1951b), become 
hypertrophied to resemble in degree of development relative to size, the 
same structures in adult males. There are also reports that the long middle 
foreclaws and tail of the Cumberland Slider (Cagle, 1950) and the long 
tail of the red-bellied terrapin (Marchand, 1944) play important roles in 
the several phases of courtship. 

Recent research indicates that 18 months after male hormone has been 
implanted into juvenile box turtles, their first, second and third rear claws 
become hypertrophied, as compared with untreated juveniles. The shapes 
of these rear claws resemble those of the adult male, which are thicker 
and more abruptly curved (shorter radius of curvature) than those of the 
female (Evans, 1951a). This implies that the characteristic shape and 
size of the rear claws of the male are secondary sex characters, under 
considerable control of male hormone. 

It has been shown that these claws are essential in courtship. Their 
shape is such that they are readily clamped and held within the edge of 
the posterior flange of the plastron of the female. During this prelimi- 
nary phase, the male is literally held prisoner and he straddles her cara- 
pace, nips her head or neck or merely snaps his jaws before her eyes, and 


*Generously furnished by Ciba Pharmaceutical Products Company. 


**Three groups of P. s. troostii, four groups of T. ¢. carolina, one group of C. 
Serpentina. 
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bites gently at her nuchal plates. These large claws are also utilized in 
the final or copulatory phase, during which the female presses down upon 
his rear feet with her ankles (Cahn and Conder, 1932). 


Moreover, the penis of juveniles which were treated with male hor- 
mone becomes hypertrophied to such a degree that the organ cannot be 
withdrawn into its cloacal sheath but remains visible. This is especially 
true in younger specimens of P. 5s. troostii (Evans, 1951b) and is now for 
the first time reported for young snappers and to a lesser degree in young 
box turtles. 


In juvenile specimens of T. carolina, somewhat larger than the sliders 
and snappers, the penis does not become so large, with the hormone 
dosage used, that it remains permanently extruding from the cloacal 
sheath. However, a curious masculine trait was revealed when these 
treated juveniles were denied water for 72 hours and then placed in 
fresh water. In this situation they responded precisely the same as did 
the normal adult male, namely, by rising high on the rear legs and erect- 
ing the penis which hangs suspended in the water. The untreated juve- 
niles sought water eagerly but never exhibited this typical masculine 
behavioral pattern. 


The marphological male character, the red or pink iris of T. carolina, 
was reproduced in male juveniles, 22 months after the initial implant of 
testosterone propionate. The pink color was somewhat deeper than that 
of the eyes of two adult males but lighter in tint than those of four 
others in the group being studied. None of the untreated juveniles devel- 
oped the characteristic pink iris color, retaining instead the typical brown 
colored iris which is similar to that of the adult female. 


The plastra of treated juveniles developed a definite concavity which 
was comparable to that of the adult male. None of the untreated juve- 
niles (T. carolina) exhibited this skeletal change, but retained instead 
the flat plastron, which is also characteristic of the adult female. The 
depth of the concavity ranged from 114 mm. to 214 mm. in treated juve- 
niles, as compared with a range of 314 mm. to 8 mm. in adult males. 
Fourteen box, twenty-five slider and six snapper juvenile turtles were 
used in this study. 


DISCUSSION 


Despite the evidence presented that the red or pink iris is hormonically 
induced, it is interesting to note that Nichols (1940) found two males 
with yellow iris in both eyes and one male with one salmon red iris and 
one brown iris, all with plastra measuring more than five inches in length, 
out of 110 males examined. The sex of this group of males was clearly 
established. This situation compares with Darling’s report (1937) that 
a very low percentage of red stags are antlerless, yet possess full repro- 
ductive powers and appear to be as pugnacious as antlered stags. Despite 
the rare occurrence of these exceptions among male tortoises (T. carolina) 
and stags, the endocrine evidence at hand indicates that red pigmentation 
of the iris in the box tortoise and antlers in the stag are under more or 
less general control of male hormone. The exceptions lend support to 
the thesis that some genic control is present in the yellow- or-brown-eyed 
male tortoise and in the poiied stag, which runs counter to the influence 
ordinarily exerted by male hormone. 
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SUMMARY 


The evidence given in this report supports the hypothesis that the 
concave plastron, the pink or red iris, the greater aggressiveness and 
restlessness are all under definite though variable control of male hor- 
mone; that they are features which, if taken together, can be used to 
distinguish the male from the female in T. carolina. There seems little 
doubt that these features represent secondary sex characters, as are prob- 
ably the large and abruptly curved rear claws. 


Moreover, it is shown that the snapper (C. serpentina) and slider 
(P. scripta troostii) juveniles also respond to implants of male hormone 
with respect to aggressiveness in similar fashion, and that all three species 
exhibit precocious hypertrophy of the penis in the juvenile. 


LITERATURE CITED 
Cagle, F. R. 
1950. The life history of the slider turtle, Pseudemys scripta 
troostii (Holbrook). Ecolog. Monog., vol. 20, pp. 31-54. 
Cahn, A. R. & E. Conder 
1932. Mating of box turtles. Copeia, no. 2, pp. 86-88. 


Darling, F. F. 
1937. A herd of red deer: a study in animal behaviour. Oxford 
University Press, pp. vili, 215. 
Evans, L. T. 


1940. Effects of testosterone propionate upon social dominance in 
young turtles, Chrysemys picta. Biological Bull., vol. 79, p. 
371. 


1946. Endocrine effects upon the claws of immature turtles, Pseu- 
demys elegans. Anat. Rec., vol. 94, no. 3, p. 64. 


1951a. Male hormone effects upon the claws of juvenile box tor- 
toises. Anat. Rec., vol. 109, no. 2, p. 110. 


1951b. Effects of male hormone upon the tail of the slider turtle, 
Pseudemys scripta troostii. Science, vol. 114, no. 2959, pp. 
277-279. 


Latham, R. 
1917. Studying the box turtle. Copeia, no. 40, pp. 15-16. 
Marchand, L. J. 


1944. Notes on the courtship of a Florida terrapin. Copeia, no. 3, 
pp. 191-192. 


Nichols, J. T. 


1939a. Data on size, growth and age in the box turtle, Terrapene 
carolina. Copeia, no. 1, pp. 14-20. 


1939b. Disposition in the box turtle. Copeia, no. 2, 107. 


1940. Eye color in the box turtle (Terrapene carolina). Copeia, 
no. 2, p. 130. 


AMERICAN MUSEUM OF NATURAL HISTORY, 
NEW YORK CITY 











ge 





Oo CO & mn OD 








1952 HERPETOLOGICA 15 


Further Remarks on the Status of Manculus 
from Georgia 
By M. B, MITTLEMAN 


Some time ago Neill (1949, Herpetologica, 5, 2: 29-30) described a 
series of Manculus from Georgia, comparing these specimens with the 
key and other data incorporated in my earlier paper on the races of 
Manculus (1947, Herpetologica, 3, 6: 209-224). Neill concluded that 
only 24% of his specimens keyed out to quadridigitatus, the form occur- 
ring in Georgia, while the remaining individuals were mis-identified by 
the key as either M. g. uvidus or M. q. paludicolus, races which do not 
inhabit Georgia. In addition to these findings, Neill states that ‘almost 
any form that occupies a fairly extensive range could be broken up into 
a number of populations displaying minor and mainly quantitative differ- 
ences . . . In general I feel that forms distinguished by no qualitative 
differences and by only slight quantitative differences that overlap consid- 
erably, are scarcely worthy of recognition as separate subspecies . . .” 


The context of Neill’s remarks on quantitative versus qualitative 
characteristics in the differentiation of subspecies perhaps must be viewed 
in the light of varying definitions of “‘slight’’ and ‘‘considerably.” Nev- 
ertheless, without resort to semantics the importance of “‘slight’” quantita- 
tive or meristic difference does not seem to be fully appreciated in her- 
petology, although many other branches of descriptive zoology have for 
years relied on such differences in distinguishing racial populations. 
Perhaps it would be more accurate to point out that “slight” implies the 
degree of difference, whereas the systematist is usually more concerned 
with the constancy of difference. 


So far as I am aware, a character is neither more nor less valid in the 
species concept for having a qualitative, a quantitative, or a meristic 
nature. If an arbitrary emphasis is to be placed on qualitative characters, 
then descriptive zoology is back in the authoritarian era, where the sub- 
jective and highly personalized expression of opinion becomes the arbiter 
of “specific” or “racial” importance of a character. Degree of separation 
or of overlap in a quantitative character is often used to discriminate 
between supposed races, but even here there is not always uniformity of 
opinion, since in some cases overlap refers to the number or proportion 
of specimens having a quantitative trait characteristic of the opposing 
population, while in other cases overlap refers to the extent which any 
single individual may encroach upon the quantitative range characteristic 
of an opposing population. The problem is still more obscured since 
many zoologists use a 75% separation, i.e., 75% of all specimens are 
correctly identified as to geographic provenance on the basis of some 
characteristic, as the criterion for acceptance or rejection of racial distinc- 
tion. Actually, this mechanistic approach to the problem is greatly con- 
ducive to error, since in a small sampling, as for example in two samples 
of eight specimens each a 75% identification would correctly separate 12 
out of the total of 16 specimens, yet the 75% identification could not be 
acceptable as indicative of a statistically significant difference, since in a 
sample of this size the differences observed might well have arisen as a 
result of random sampling errors. Conversely, in a case where only 66% 
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of specimens are correctly identified from two samples each having 30 
specimens, the 66% identification is in all probability indicative of a 
difference statistically significant, i.e., arising from causes other than 
statistical sampling error. 

These points are mentioned since there is an acute need for greater 
objectivity in descriptive zoology. While the use of statistics may not be 
comfortable to many zoologists, statistical science is a superbly practical 
tool and one which will constantly become more indispensable. It is a 
certainty that the continuing elucidation of populational variations will 
uncover the polytypic nature of many supposedly homogeneous forms. 

Returning to Neill’s paper, this author reports that in a sample of 50 
Manculus from Emanuel County, Georgia, the vomerine count is similar 
to that which I have recorded for guadridigitatus, whereas costal groove 
counts and the number of grooves between the appressed toes resemble 
those of the western races, wvidus and paludicolus, Neill points out that 
had the costal grooves been 16 instead of 17 the majority of his speci- 
mens would have keyed correctly to quadridigitatus. 

It is obvious that Neill’s divergent findings must be predicated upon 
one of three possibilities: (a) that Neill’s specimens represent a form 
not seen by me at the time of my original study; (b) that my data are 
incorrect or confused; (c) that different methods were used by Neill and 
by me in making costal groove counts and in counting the number of 
grooves between the appressed toes. In order to determine which of these 
possibilities is the correct one I have re-examined much of the quad- 
ridigitatus material from the Carolinas and Georgia and from Florida 
upon which I originally predicated my conclusions. 

The first alternative, that Neill’s specimens represent a form which 
I had not seen at the time of my original study, cannot stand since I 
examined a number of specimens from the upper Coastal Plain in Geor- 
gia. With respect to the second alternative, I reexamined a number of 
specimens and found that counts of vomerine teeth, costal grooves, and 
grooves between the appressed toes were identical with those that I had 
recorded several years ago. Finally, with respect to the last alternative, 
it should be pointed out that my original paper clearly stipulates the 
method by which I made costal groove counts: all grooves lying between 
the axilla and the groin were counted; grooves lying immediately above 
the limbs were ignored unless they extended ventrad below the upper 
level of the insertions of the limbs. This stipulation is very necessary 
because salamanders of the genus Manculus quite frequently bear a short 
but well defined groove above each limb, and since the groove may or 
may not result from the bifurcation of a full groove in either the axilla 
or the groin it is difficult to determine whether this supernumerary groove 
should be counted. The method I have employed is the same as that used 
by the majority of workers, and my counts agree with those taken by 
Dunn and by Bishop. 

In order to evaluate the results of including supernumerary grooves 
I recounted the costal grooves in 25 specimens of Manculus from South 
Carolina, Georgia, and Florida. In my original counts of these specimens 
I found that 36% had 15 grooves and 64% had 16 grooves. Upon 
recounting the grooves and including those which I regard as super- 
numerary, I find that 20% have a count of 15, 36% have a count of 16, 
and 44% have a count of 17. As a matter of interest, it makes very 
little difference whether or not the supernumerary grooves are counted, 
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so long as it is done consistently—the difficulty is to find some way of 
being consistent. I found it simpler and more consistent to omit the 
supernumerary grooves altogether. However, if these grooves are counted, 
it is found that quadridigitatus has from 14 to 18 grooves, while paludi- 
colus and uvidus vary respectively from 14 to 19, and from 16 to 19. 
One or two specimens of the latter forms show a count of 20 on one or 
both sides, depending on whether or not certain depressions are consid- 
ered wrinkles or grooves. It is important to stress that when counts are 
made which include the supernumerary grooves it is very difficult to 
obtain consistent results from specimen to specimen, or indeed even with 
a single specimen which may differ on one side or the other. In brief 
then, Neill’s data which purport to show wide discrepancies from my 
original findings result only from the utilization of a different method of 
counting costal grooves. It may be added parenthetically that another 
student having available very extensive series of Manculus from Georgia 
has independently verified my counts as published originally. 


Neill’s findings regarding the number of costal grooves between the 
appressed toes may also be in the same category as his costal groove 
counts. In this instance I find that counts differ significantly when made 
with a binocular microscope as compared to when they are made without 
this instrument. In order to test the possible difference of counts made 
with and without binocular magnification, I made two counts on each 
of 25 specimens from South Carolina, Georgia, and Florida, first with 
the binocular microscope and then without magnification. The results 
ate enlightening, for the data show that when the counts are made with 
the naked eye on these very small salamanders they are haphazardly one 
groove higher or lower than when the counts are made with the micro- 
scope, depending on how nearly an extended digit appears to just meet, 
fail to meet, or extends over a costal groove. I was able to get agree- 
ments in my counts in only 14 out of 25 specimens when the counts 
made without magnification were compared with those made with the 
binocular microscope. Conversely, when double counts were made on 
the specimens, using the microscope, 23 out of 25 counts agreed, 


exceptions being two very soft specimens. I conclude that the dispftity 


between Neill’s counts and my own reflects a difference of techpiqu 
rather than of objective distinction. 


caused some workers to doubt the validity of the three races of u- 
lus, confirmation of the variational statistics has been published independ- 
ently by several authors. Thus Brown (1950, Checklist of reptiles and 
amphibians of Texas) has found both wvidus and paludicolus distinguish- 
able, while Reese and Firschein (1950, Trans. Kan. Acad. Sci., p. 47) 
find both my key and descriptive statistics for wvidus confirmed, and Rob- 
ertson and Tyson (1950, Jour. Elisha Mitchell Sci. Soc., p. 134) simi- 
larly report that Manculus from North Caralina are in accordance with 
the characters of guadridigitatus as 1 have defined them. 


43 VALLEY ROAD, LARCHMONT, N. Y. 
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The Effect of Temperature, Humidity, 
and Barometric Pressure on the Rate of Call 
in Acris crepitans Baird in Brazos County, Texas 

By ALBERT W. JACKSON 


The fact that croaking in frogs is a nuptial development (Barbour, 
1926, p. 98), coupled with the knowledge that a damp atmosphere is 
conducive to croaking (Holmes, 1926, p. 31), and that an optimum or 
prevalent influential minimum temperature for starting breeding is be- 
lieved to exist (Wright, 1932, p. 179), suggests that the rate of call 
might be influenced by changes in atmospheric conditions. 


Wright (1932), and Wright and Wright (1949), under various 
species accounts, list numerous data on rates of call along with the pre- 
vailing atmospheric temperatures, but do not show these to be related. 


The purpose of the present study has been that of determining to 
what extent, if any, the rate of call in Acris crepitans Baird is influenced 
by changes in temperature, humidity, and barometric pressure in Brazos 
County, Texas. 


The study was made at a small pond located four miles south of 
College Station, Texas, from April 7 to June 23, 1951. 


The rate of call was determined on the basis of the number of times 
the animals croaked per five seconds during the last phase of each call. 
The last phase was chosen because it is the only one of the three distinct 
phases characteristic of this species which is both consistent in rate, and 
slow enough to be counted accurately. This plan is ey, not only 
necessary, but desirable as well, in that error due to fluctuation of tem- 
perature in each microclimate over longer periods of time is eliminated. 


Croaks of individuals were counted as heard, regardless of location on 
the pond, so that this is an analysis of the pond population and not of 
particular individuals. 


All temperatures were taken at the time each count was made, with 
the thermometer shaded, one inch above the ground near the water's edge, 
and at the same location throughout the experiment. 


Relative humidity was determined at waist-height with a sling psy- 
chrometer. 


Barometric pressures were obtained from a constant-recording barom- 
eter located on the campus of Texas A. & M. College. 


Data obtained are shown in Table I. 


Analysis of data was made by application of the regression coefficient. 
No relation was found to exist between the rate of call and either baro- 
metric pressure or relative humidity. On the contrary, analysis shows a 
definite relationship to exist between the rate of call and atmospheric 
temperature. The regression coefficient for these data is +.365 (Fig. 1). 

Validity of the data is shown by the ¢ test, where 


Pie en 


highly significant. 

The formula for finding the expected number of croaks per five sec- 
onds is Y = .365X — 12.36, where X is equal to the atmospheric 
temperature. 
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TABLE I 
Air Temp.F° Croaks/5 Sec. Rel. Humid. (%) Bar. Pressure 

69 16 82 29.70 
69 16 74 29.70 
70 15 52 29.70 
ifs 12 68 29.45 
72 13 65 29.45 
74 14 tee 29.90 
TD 16 — 29.70 
76 16 57 29.70 
76 15 42 29.70 
78 16 aes 29.70 
78 16 ca 29.70 
78 16 eat 29.70 
78 i7 Gene 29.65 
78 13 acre 29.65 
78 14 79 29.65 
83 15 61 29.80 
83 15 mo 29.80 
83 15 aes 29.80 
83 17 55 29.80 
83 17 FES 29.80 
83 17 eas 29.80 
88 7 5 Si al a AS ARMM a ES 
88 As ky eB eee gk gece 
88 mee ls) Cece 1 Wo". em) eer 
90 26 


While this study does not show the rate of call in A. crepitans to be 
affected by changes in relative humidity, it should be pointed out that 
Brazos County normally has a comparatively high humidity, so that 
changes in relative humidity in this area may be above the animals’ 
threshold of discrimination. This should be tested by making a similar 
study in a more arid section. 

As concerns the rate of call and temperature, it will be noted in 
glancing over the data that the rate of call increases at a much faster rate 
above approximately 85°. This would suggest that the relationship is not 
actually a straight line one; however, it is felt that because of an in- 
sufficient number of samples at these higher temperatures, this cannot be 
definitely supported by the data given. 


Variation in the rate of call from the expected, as seen throughout the 
data, is due possibly to differences existing between the temperature 
prevailing within each individual’s microclimate, and that observed by 
the investigator. For instance, an individual, on emerging from the water 
and being exposed to the air, will have a body temperature considerably 
lower than that of one which has been sitting on the bank for some time 
and exposed to the sun; and these temperatures will in turn differ from 
those recorded by the observer. A perfect relation might ‘possibly be 
found to exist should these differences be eliminated by correlating the 
body temperatures of individuals with their corresponding rates of call. 
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Fig. 1. Relationship between atmospheric temperature and the number 
of croaks per five seconds during the last phase of call in Acris 
cre pitans. 
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A New Subspecies of the Racer Coluber constrictor 
By L. Net BELL 


The racer of the middle Florida Keys differs widely from all previ- 
ously described forms. I propose to name this new subspecies in honor 
of my good friend, W. E. Haast, of the Miami Serpentarium. 


Coluber constrictor haasti new subspecies 


Holotype. LNB-R No. 3495, an adult male collected Aug. 18, 1951, 
at the southern end of Big Pine Key, Monroe County, Florida, by L. N. 
Bell. Specimen now in the collection of the University of Miami. 
Paratypes. Two, Univ. Miami Museum No. 55-141, collected by Jay A. 
Weber on Lower Matecumbe Key, Florida; and LNB-R No. 3496 DOR, 
Aug. 19, 1951, from Big Pine Key, Florida. In addition seven topotypes 
have been examined and found consistent in diagnostic characteristics 
with the holotype. These could not be secured from the collectors and 
therefore have not been designated as paratypes. 


Diagnosis. A subspecies of Coluber constrictor, similar to C. c. 
priapus except: venter black to very dark gray, not white as in priapus; 
no light color extending onto supralabials; snout dark brown; dorsum 
darker and shinier than in priapus; average length (about 3 feet) pre- 
sumably less than in priapus. 


Description of holotype. Head scales typical; supralabials 7-7, infra- 
labials 8-8, preoculars 2-2, postoculars 2-2, anterior temporals 2-2; third 
and fourth supralabials entering orbit; two pairs of elongate chinshields; 
dorsals 17-15, subject to some variation, with 16 rows at ventral no. 15, 
17 at ventral no. 45, 16 at ventrals no. 85 and 105, and 15 at ventral no. 
145; ventrals 176, caudals 91. 


Total length 968 mm., tail 266 mm. Hemipenis like that of C. c. 
priapus. 
Dorsum and venter both black, chin dark gray; dorsum shiny. 


Range. The middle and possibly lower Florida Keys. Specimens are 
known from Big Pine Key, Little Pine Key, and Lower Matecumbe Key. 
They appear to be most abundant on Big Pine Key. 


Remarks. Although markedly different from C. ¢. priapus, this form 
is considered a subspecies because of the probability of continuous dis- 
tribution northward and concomitant intergradation with C. ¢. pas 
During December, 1951, a collector told me he had seen very dark racers 
south of Homestead, Fla. These could well prove to be intergrades. 


UNIVERSITY OF MIAMI, MIAMI, FLORIDA 
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Another Interpretation of Coluber doliatus Linnaeus 
By M. B. MITTLEMAN 

Every worker who has had occasion to investigate the applicability 
of a Linnaean name will find Dr. Klauber’s recent paper (1948) of the 
greatest interest. However, as pointed out by Schmidt and Conant (1950: 
58) many students of North American herpetology believe it desirable, at 
least in the case of the garter snake and ribbon snake, to preserve the 
names sirtalis and sauritus respectively for these species on the grounds 
of long-established usage. It now appears that Dr. Klauber’s conclusion 
as to the referral of Coluber doliatus to the milk snakes, with resultant 
suppression of Lampropeltis triangulum and subspecies in favor of 
Lampropeltis doliatus, is also open to question, but on the grounds of 


subjective analysis of the problem rather than as a result of zoological 
practice. 


Klauber considers doliatus (type locality “‘Carolina”) referable only 
to Lampropeltis or to Cemophora of all the snakes occurring in the 
Carolinas, and advances the following reasons for believing doliatus to 
be a Lampropeltis: 


1. The scale counts given by Linnaeus, 164 ventrals and 43 sub- 
caudals (1766: 379) can occur only in the milk snake or the scarlet 
snake in the Carolinas. 


2. Linnaeus’ statement regarding the paired black rings as not quite 
surrounding the body on the belly is considered applicable only to the 
milk snake, “for Cemophora coccinea is clear below’ (Klauber, op. 1 Pe 


3. In the 13th (1789) edition of the Systema Naturae, Gmelin as- 
signed one Garden specimen to coccinea; Klauber believes that if this 
specimen were similar to doliatus (which Gmelin retained as a valid 
species) Gmelin would have combined the two forms. 


4. By way of support of his identification of doliatus with the Caro- 
lina milk snake, Klauber mentions that so astute a student as Holbrook 
held a concurrent opinion. 


On the basis of the foregoing reasons Dr. Klauber has referred 
doliatus to the genus Lampropeltis, more particularly to the form long 
known as elapsoides. It seems to me that further consideration of the 
problem is warranted for, as Klauber has pointed out, the question of 
a change in a long-standing name should depend on the certainty with 
which it can be shown that a misapplication of names exists, and 
to this may be added that equal certainty should prevail before changing 
a long-established name for another whose only virtue is priority. It 
therefore seems pertinent to call attention to the following facts which 
appear to stand in oppostition to Dr. Klauber’s conclusions leading up 
to the application of doliatus to the Carolina milk snake. 


1. The type locality of doliatus is given only as “Carolina,” but since 
the specimen came from Dr. Garden there is considerable likelihood that 
it originated from the vicinty of Charleston, South Carolina. Conant 
(1943) has shown that milk snakes from the Carolinas (elapsoides) 
have the following ventral counts: (¢') 164-(173.6)-185; (2) 170- 
(176.5)-185; these same specimens have the following subcaudal counts: 
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(oh) 35-(41.1)-46; (2) 35-(37.8)-41. Conant’s data for elapsoides 
came in a large measure from Blanchard’s counts (1921) which he re- 
checked, as well as from many counts taken by himself. It is pertinent 
to add that out of 87 specimens of elapsoides for which data are shown 
by Blanchard, a count of 164 ventrals or less occurs only three times, 
and all three specimens were from Florida. Since, as Dr. Klauber points 
out, Linnaeus refers to incomplete belly banding, it might be assumed 
that the type of doliatus was a temporalis x elapsoides intergrade, speci- 
mens of which do in fact have incompletely banded bellies (vide Con- 
ant, 1943: pl. 4, fig. 7), and which are found at least in North Carolina 
if not South Carolina. However, there is difficulty in reconciling the 
doliatus type with such intergrades, for Conant reports that the lowest 
ventral count found by him in such specimens is 167 (the subcaudals 
offer no difficulty). 

On the other hand, it must be pointed out that counts of 164 
ventrals and 43 subcaudals are not only much more frequently encountered 
in Cemophora than they are in Lampropeltis elapsoides, but that such 
counts actually characterize Carolina Cemophora from other populations 
of scarlet snakes. Thus, out of nine male Cemophora from the Carolinas, 
five have 164 or fewer ventrals, the range and average being 161-(166.5) 
-174. There same specimens have the following subcaudal range and 
mean: 38-(40.6)-44. Five female Cemophora from the Carolinas have 
the following ventral counts: 172-(175.7)-180, while their subcaudals 
range and average as follows: 36-(37.8)-39. If the assumption is made 
that doliatus is a Cemophora there is little likelihood that it came from 
Florida, for male specimens from that state have at least 170 ventrals, 
and average 45.5 subcaudals, while females also have 170 or more ven- 
trals and average 42.6 subcaudals. If these fragmentary data are worth 
anything, the doliatus type from the Carolinas was probably a male snake, 
since neither the milk snake nor the scarlet snakes of the Carolinas have 
a ventral count as low as 164 in females. With respect to the generic 
allocation of doliatus, there are only a little better than three chances in 
100 that any elapsoides might be taken with as few as 164 ventrals, and 
on the basis of present knowledge such a specimen would almost cer- 
tainly have to come from Florida. Conversely, the chances are at least 
50 out of 100 of collecting a male Cemophora in the Carolinas with a 
ventral count of 164 or less. The subcaudal count sheds little light on 
the probability of provenance or generic identity. In the light of the 
foregoing discussion it appears to me that the identity of doliatus with 
the scarlet snakes of the Carolinas is much more likely than with the 
milk snakes. 

2. Klauber says that Linnaeus speaks (Joc. cit.) of the black bands 
as not quite surrounding the body on the belly. Linnaeus actually says 
“ .. . fasciae nigrae non perfecta cingunt abdomen...” This statement 
can be interpreted as Klauber has done, but the use of the phrase “non 
perfecta’’ could also have been employed in a comparative sense, since 
Linnaeus speaks of the “nde perfecti annuli dorsales,” so that the “im- 
perfect’ belly banding might have been mentioned only by way of com- 
parison with the quite perfect dorsal annulae. In this latter meaning one 
would be hard put to define precisely the extent of the abdominal band- 
ing. In any event, if the type of doliatus actually came from Charleston 
or its vicinity there would be very little likelihood of broken abdominal 
bands if it actually were a milk snake, as Dr. Klauber suggests, for the 
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local population of milk snakes almost invariably has a perfectly banded 
belly. On the other hand, it should be pointed out that occasional speci- 
mens of Cemophora have the black-edged dorsal saddles extending well 
onto the ends of the abdominal scutes. Neill (1950, 1951) has reported 
on the ontogenetic extension of the black dorsal pattern in Cemophora 
onto the ventral scutes, and lest too much dependence be placed on Lin- 
naeus’ indefinite remarks regarding the belly pattern of his doliatus type 
some consideration should be given to this attribute of Cemophora. Since 
a considerable aura of doubt surrounds the pattern of the doliatus type 
I do not believe that Linnaeus’ description of it should be permitted to 
contribute to a decision as to the disposition of doliatus. 


3. Klauber’s belief that Gmelin’s assignment of a Garden specimen 
to coccinea lends credibility to the distinctness between this species and 
doliatus is open to some additional light on this supposed action of 
Gmelin. In the 13th edition of the Systema Naturae (1789) Gmelin 
lists coccineus (p. 1097), followed by the ventral and subcaudal counts, 
175 and 35, and the sum of the ventrals plus the subcaudals (210), and 
the notation D. Garden. There is then appended a diagnosis and a des- 
cription, plus the statement “Habitat in Florida et nova Hispania. . . ” 
With respect to Garden specimens generally, which are mentioned in the 
12th (1766) and 13th (1789) editions of the Systema Naturae, it should 
be pointed out that of 16 species in the 12th edition mentioned by Lin- 
maeus as coming from Dr. Garden not a single one bears any habitat 
reference other than Carolina. Similarly, in the 13th edition there are 
17 Garden species mentioned, and only coccineus bears a geographic 
reference other than “Carolina.” A little further investigation shows 
that Gmelin’s entire treatment of coccineus was lifted almost verbatim 
from Blumenbach, whose type actually had 175 ventrals and 35 subcau- 
dals, and who further ascribes coccineus to Florida and New Spain. It 
seems reasonably evident that Gmelin’s intent was merely to include 
Blumenbach’s species, which he regarded as valid. Gmelin’s reference to 
Dr. Garden can only be considered, I think, to indicate that he may 
have seen a specimen which he thought identifiable as a coccineus as 
coming from Dr. Garden. Seemingly, Gmelin was relying on memory, for 
if he actually had the specimen before him it seems reasonable to sup- 
pose that he would have appended the scale counts, instead of merely 
relying on repetition of Blumenbach’s data. Certainly there is nothing in 
Gmelin’s entire treatment to support the belief that he actually had a 
specimen from Garden before him at the time of writing. Whatever 
Gmelin’s intent may have been it seems to me only the most tenuous 
sort of evidence to introduce in the consideration of a change of a long- 
standing name. 


4. A rather similar weight should be attached, in my opinion, to 
Klauber’s introduction of Holbrook’s belief that doliatus is referable to 
the milk snakes rather than the scarlet snake. If consideration must be 
given to this kind of authoritarian disposition of names, then it seems 
proper to point out that Blanchard, as keen a student as Holbrook and 
with the added advantage of much greater knowledge of the variations 
of Lampropeltis, did not consider doliatus referable to the milk snakes, 
in which opinion he concurred with Stejneger, as thorough a student of 
the herpetological classics as has contributed to the literature of system- 
atic zoology in the last hundred years. 
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Taking all aspects of the problem into consideration, it seems to me 
that the only factor tending possibly to identify doliatus as a milk snake 
rather than a scarlet snake is Linnaeus’ ambiguous reference to the im- 
perfect belly annulae. As remarked above, since there is some doubt at- 
taching to the exact intent of Linnaeus’ meaning, I do not believe that 
this character should be permitted to outweigh the concrete evidence 
offered by the ventral and subcaudal scale counts. These scale counts 
appear to me to definitely place the type of doliatus as a scarlet snake, 
probably male, from the Carolinas, and I accordingly refer the name 
to the genus Cemophora. Since certain differences in scale counts obtain 
between the scarlet snakes of Florida as compared to those of the Caro- 
linas, it is not necessary to suppress the long-standing coccineus in favor 
of the prior doliatus. The latter name should be retained for the Carolina 
and Georgia scarlet snakes, which would then be known as Cemophora 
doliata doliata (Linnaeus), 1766, while the peninsular Floridian popula- 
tion of scarlet snakes would be named Cemophora doliata coccinea 
(Blumenbach), 1788. The nomenclature of the milk snakes should 
continue to be based on Lampropeltis triangulum. 
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Commentary on the Identity of Coluber doliatus 
By Hopart M. SMITH 


The preceding article involves alteration of allocation of a name based 
upon specimens no longer extant to the best of current knowledge. As a 
general principle, it may be regarded as unwise to propose alterations in 
such cases unless the evidence provided seems to leave no reasonable 
doubt of correctness. Limitation of “reasonableness’’ is subjectively con- 
troversial, but by most critics would probably be placed somewhere in 
excess of 10 chances in 100. Therefore adherence is not warranted to 
an allocation that has less than 1 chance in 10 of being correct in prefer- 
ence to one with no greater probability of being in error. 


As an impartial critic of the information now available, including 
observations kindly provided by Dr. Klauber upon the above, I regard 
the evidence as indicating the chances are about 5 or less in 100 that 
the name doliata was originally based upon examples of elapsoides. There 
is nothing to cast reasonable doubt upon allocation with Cemophora. 


This conclusion is based exclusively upon ventral count. That given 
for the type may be in error. Lacking the specimen, it must be assumed 
as correct. Since a totally inadequate series of elapsoides has been avail- 
able from the Carolinas, it is only fair to utilize all counts, regardless of 
provenance. Even then the chances do not reach even 5 in 100 that the 
type of doliata represents elapsoides. Actually 164 is the minimum re- 
liable count recorded for the species; the only lower one (152) is, be- 
cause of the extraordinary disparity between it and the next higher num- 
ber, open to question. The range known for males, if a lower limit of 
approximately 164 is accepted, conforms with expectation (164-193, a 
spread of 30), whereas the range would be excessive if the count of 152 
were admitted. Even if the count is correct it is probably anomalous. 


A trend exists in elapsoides and its relatives for the ventral count to 
diminish toward the south. There is thus little if any probability that 
the minimum in the Carolinas, where the type of doliata likely was taken, 
falls below that of Florida, from where adequate series are available. 


The pattern description of the type of doliata does not provide re- 
liable evidence. Only black rings are mentioned. These in elapsoides 
are said by Blanchard (p. 207) to “wsually extend across the belly, but 
if interrupted here they extend at least onto the ends of the ventrals’’ 
(italics mine). The red rings are presumably always complete, or at 
least are very rarely not complete in elapsoides, but the original descrip- 
tion of doliata mentions only the black rings. The conclusion seems 
justified that occasionally elapsoides lacks complete black rings; the fre- 
quency is not recorded but since it may exceed 10% there is a reason- 
able possibility that a Cemophora, not an elapsoides, was represented by 
the type of doliata. The uncertainty in this respect coupled with the 
doubt of meaning of Linnaeus’ “imperfect” (whether narrowly or broadly 
interrupted) leaves no alternative to the conclusion that no weight what- 
soever should be placed upon the character. Thus described, the type 
could just about as easily be a Cemophora as an elapsoides. 
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Mittleman’s third and fourth points emphasize that the suggestions 
offered by Klauber regarding the presumed opinions of Gmelin and Hol- 
brook carry no weight, one way or the other (as Klauber himself was 
prepared to admit). 


On the basis of evidence available, I believe it sufficiently clearly 
established that beyond reasonable doubt doliata was based upon Cemo- 
phora and that the changes of nomenclature suggested by Mittleman are 
warranted. * 


So far as considerations of stability are concerned, both names have 
enjoyed notable periods of acceptance for the Scarlet King Snake, doliata 
having been used commonly before 1917 and since 1948, and triangu- 
lum between those dates. Cemophora is monotypic, of small range and 
little notoriety. Consideration of reallocation of the names at the present 
time thus need not be influenced by our common concern that we should 
avoid confusion as much as possible in arriving at stability. No course 
other than the one here recommended can apparently be followed reason- 
ably, save by recourse to petition of the International Commission to 
arbitrate the matter. The situation does not appear to be of sufficiently 
broad interest, and the proper procedure does not appear to be in suffi- 
cient doubt, to now entertain serious thought of such action. 


DEPARTMENT OF ZOOLOGY, 
UNIVERSITY OF ILLINOIS, URBANA 


CANNIBALISM IN THE TEXAS CORAL SNAKE—The ophio- 
phagous tendencies of coral snakes was noted by Schmidt (Copeia, 
1932(1):6), who found seven kinds of snakes and two lizards in stom- 
ach analyses of this species. Specific cannibalism was twice observed in 
the common coral snake, Micrurus fulvius fulvius Linnaeus, by Loveridge 
(Copeia, 1938(4) :201-202 and 1944(4):254). In the former note, a 
cannibalistic individual had also swallowed a keeled green snake, Opheo- 
drys aestivus, and the swallowed individual had the tails of two small 
snakes protruding from its gullet. The second case of cannibalism in- 
volved no other snakes. 


In September of 1950 a Texas coral snake, Micrurus fulvius tenere 
Baird & Girard, that had been killed 2 mi. E. of Lufkin, Angelina 
County, Texas, was brought to the author’s father. Upon examination it 
was found to have eaten another male coral snake head first, and pro- 
truding from the second snake’s mouth was the tail of a half-swallowed 
male Texas brown snake, Storeria dekayi texana. The first specimen 
measured 429/50 mm. (total/tail), the second 178/28 mm., and the 
brown snake 186/56 mm. The latter two were partly digested anteriorly. 
It seems probable that the two coral snakes were feeding from opposite 
ends upon the same snake and the smaller specimen together with their 
common prey was swallowed by the larger specimen. — LAWRENCE 
Curtis, 4145 Normandy Ave., Dallas 5, Texas. 
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Note on the Egg-laying Habits of 
Heterodon platyrhinos (L.) 


By HuGH CLARK 


Observations on the method of ovideposition in two specimens of 
Heterodon platyrhinos, previously unrecorded, are presented below. A 
specimen from South Kent, Conn., kept from early June at the University 
of Michigan Biological Station, Cheboygan, Michigan, deposited 22 eggs 
on August 8 and August 10-11. A specimen from Carbondale, Illinois, 
deposited 35 eggs on June 6 and 7. The latter was kept in the Museum 
laboratory at the Southern Illinois State Normal University. A third 
specimen from Ashford, Connecticut, and kept in the laboratory at the 
University of Connecticut laid 19 eggs on June 18. 


The South Kent specimen was housed in a small cage with glass top. 
She ate well in captivity; on August 6 she took a small toad, and the 
following day a larger one. On August 8, perhaps as a result of the 
large feeding, she laid the first egg. The others did not follow until the 
afternoon of August 10 and the morning of August 11. 


After the first egg was laid the snake was transferred to a larger cage 
filled within two inches of the top with moist sand. A flat board was 
provided for cover, but this was ignored throughout the process of egg- 
laying. On the afternoon of August 10, a wide U-shaped burrow was 
made in the sand. This preliminary occupied about 314 hours. The snake 
buried itself in the sand with head and tail protruding from the burrow, 
and during the subsequent activities of egg-laying gradually inched for- 
ward. 


Between deposition of eggs the tail was curved variously and twitched 
near the anus; when a new egg approached the anus, the tail was arched 
vertically with a sharp twitch of the tail. After deposition of the egg, 
the tail curved laterally around it. The time required for passing the egg 
varied from 12 to 30 seconds, the longer time characterizing the first laid 
eggs. 


The first egg on August 10 was deposited at 5:30 p.m. Subsequent 
eggs were laid at 6:15; 6:53; 7:24; 8:03; 8:22; 8:53; 9:20; and 9:45. 
Ten eggs were laid later during the night before 6:30 a.m.; the last two 
appeared before 7:30. An average period of 38 minutes intervened be- 
tween the eggs laid during the night, contrasted with the average interval 
of 30 minutes between those laid prior to 9:45. 


Observations on the Carbondale, Illinois specimen two years later 
confirmed in every detail the body movements during egg-laying. Twenty- 
two eggs were found at 8:40 p.m., June 6, when the twenty-third was 
being laid. Others followed at 8:57; 9:10; 9:33; 9:45; 10:02; 10:35; 
11:04; 11:25; 11:57; 12:40 a.m., June 7; 1:30 a.m.; 2:05 a.m. The 
average time between the last thirteen eggs was 27 minutes. 


Actual measurements are not available on the length of the two snakes 
described. However, the Carbondale specimen was appreciably larger and 
suggests an apparently direct relation between the size of the clutch and 
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the size of the snake, as pointed out in a large numbet of Diadophis 
measurements by Blanchard (Papers Mich. Acad. Sci., Arts and Letters 
XXII: 521-532, 1937). 


Ovimetric studies of the eggs here described are reported elsewhere 
in this issue by the writer. 
UNIVERSITY OF CONNECTICUT, STORRS, CONN 


A Preliminary Ovimetric Study on 
Heterodon platyrhinos (L.) 
By HuGH CLARK 
Certain ovimetric data are available on three clutches of Heterodon 
platyrhinos (L.), and it seems well to report the analysis at present in 
view of certain implications regarding ophidian reproductive physiology. 
The specimens were from South Kent and Ashford, Connecticut, and 
from Carbondale, Illinois. 
Egg Measurements 


Caliper measurements on length and width of the eggs to the nearest 
millimeter were recorded shortly after the eggs were laid. Volumes were 
measured by displacement of water in a graduated cylinder. These data 
are recorded in Table I. 

TABLE I 

Measurements of eggs of Heterodon: length and width in milli- 

meters, volume in cc.; number of eggs shown in parenthesis. 


Ashford, Conn. South Kent, Conn. Carbondale, Ill. 


(19) (22) (35) 
max. 24 30 39 
length min. 20 25 ais 
mean 21.8 27.0 30.6 
max, 16 21 30 
width min. 13 16 20 
mean 14.6 18.1 22.7 
max. 3.0 5.0 — 
vol. min. 2.0 a —_—.' 
mean 2.6 4,25 —_—- 


Comparison of the measurements for Heterodon is made graphically 
in figure 1. The trimodal pattern of the distribution of length data is at 
once apparent; this would likewise be true for the width and volume data, 
though in view of the coefficients of correlation presented below it seems 
unnecessary to present these data in graphic form. The size of the snakes 
delivering the eggs was not taken, except for the Ashford specimen (71.5 
cm.). The writer feels obliged to comment, however, that the Carbondale 
specimen was much the largest of the three. 


It is believed that the measurements on the three clutches approach 
the extremes for the species; when additional data become available, it 
is not unlikely that a curve of normal distribution will result, with the 
mean near the mean of means herein reported. 
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The foregoing remarks are made as background for presentation of 
correlations of the data. Coefficients of correlation were calculated for 
each of the clutches and for the several combinations insofar as available 
data permit. These are presented in Table II. 


Several aspects of these correlations are interesting. The coefficient 
of correlation for each of the clutches is a positive value, though not 
significantly so for the Ashford clutch. Combination of the data for the 
two Connecticut clutches markedly elevates the coefficient, and combina- 
tion of all three clutches still further accentuates this positive correlation. 
In terms of the data at hand, these coefficients are valid, but in light of 
the presumption that two of the clutches represent extremes, the values 
may prove to be spuriously high. Accumulation of further data in the 
middle range would, of course, have a tendency to lower the coefficient. 
The fact that all of the “r” values are positive is the more striking since 
these findings are contrary to all those reported by Blanchard. He has 
pointed out with regard to Diadophis (1930) that “there is a tendency 
for the longest eggs to be narrow and the shortest to be wide.” Again 
(1937) with a much larger series of observations he reiterates that “the 
extremely long eggs are all slender . . . and the unusually wide ones 
are mostly rather short.” Data presented by Blanchard for the smooth 
green snake (1933) corroborate his observations for Diadophis, as do 
those for Lampropeltis getulus holbrooki (1932), though the last are 
based on a clutch of only six eggs. Coefficients of correlation calculated 
from his published data are all, therefore, negative. Actual values are as 
follows: Diadophis, —.37 (1930), —.19 (1937), and —.12 (1937, 
“eggs collected in field nests late in the season after their natural swelling 
had occurred”) ; Liopeltis, —.21 (1933). 

It will be further observed that the correlation between either length 
or width and volume is higher for each clutch than the correlation be- 
tween length and width. The implication is clearly that, although there 
may be variation in the diameter of the yolk mass, the oviduct does not 
restrict the linear expansion of the egg along either axis. There is, then, 
in this heavy bodied snake apparently no limitation of egg size by lateral 
distensibility of oviduct, nor by the length of the oviduct which one 
might expect to conform to the generally truncate aspect of the body. A 
similar paradox would seem to exist in Diadophis: in this instance (and 
Liopeltis as well) one might expect a lateral limitation but not longi- 
tudinal limitation on individual egg size and aggregate dimensions of the 
clutch; the reverse, according to Blanchard’s figures actually exists. It 
would seem, therefore that Heterodon has achieved a more advantageous 
relationship between ovarian and oviducal capacity, which might indeed 
be a quality of some survival value. The data here presented could hardly 
be construed as evidence for a hormonal regulator of ovarian and oviducal 
capacity, but such a possibility does exist—acting directly on the ovary or 
through the pituitary. 

The data would indicate a need for data on the number of eggs 
released by the ovary, its constancy or variation within a species, and its 
relationship.to size and age of the female. These data for Heterodon 
because of its secretiveness and relative scarcity can be accumulated only 
with difficulty. 

Young 
Since the eggs were being used for embryological investigations, only 
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eleven of the potential brood of 35 were allowed to hatch and none of 
the Connecticut eggs reached this stage. Length measurements of these 
varied between 19.4 cm. and 21.2 cm. A striking feature of the newborn 
was the red pigmentation found in the patterns of four of the eleven 
young. The remainder showed patterns of gray and black. The existence 
of genetic strains within the species is suggested. 


Summary 

1. Length and width of eggs of Heterodon platyrhinos show a 
marked positive correlation, in contrast to data on Diadophis and 
Liopeltis. 

2. Correlation between either length or width and volume of eggs 
in Heterodon is significantly greater than the correlation between length 
and width. 

3. Neither length nor lateral distensibility of the oviduct in Hetero- 
don is a limiting factor in the size of the eggs, and this may be an adapta- 
tion for production of a greater number of young. 

4, The possibility of hormonal regulation of ovarian and oviducal 
capacities is suggested. 

5. Length measurements of 11 young of Heterodon varied between 
19.4 and 21.2 cm., with mean at 20.6 cm.; four of the eleven exhibited 
a red pigmentation, the remainder gray to black. 


TABLE II 


Coefficients of correlation between various measurements of Heterodon 
eggs (length, 1; width, w; volume, v). 





All Conn. 
Ashford, Ct. South Kent Eggs Carbondale All 
l-w e222 M4622.15 3227 - 002.15. . B10 
l-v et 16, Bit Jh See Ot 
w-v Jad lO 702.14: 2804 
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35 
Length in Millimeters 


FIGURE 1. Frequency distribution of egg-length in three clutches of 
Heterodon platyrhinos (L.). Areas of overlap are differentiated by ver- 
tical and horizontal hatching. Frequency shown pertains to each clutch 
separately. 
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WINTER KILL OF RANA PIPIENS IN SHALLOW PONDS— 
It was reported by B. W. Evermann and H. W. Clark (1920, Ind. Dept. 
Cons. Publ., Vol. 1: 620-644) that in the region of Lake Maxinkuckee 
in northern Indiana, a good many Rana pipiens are frequently found 
dead under the ice of thawing ponds. They remark from this that the 
overwintering process results in considerable mortality in this form. Ob- 
servations made in late winter of 1951 and 1952 at Rum Village Woods, 
a predominantly beech and maple mixed woods immediately southwest of 
South Bend, Ind., would appear pertinent in this matter. 

The pond involved is approximately 75 feet long by about 20) feet 
at its greatest width. For about half its length the maximum depth 
reaches approximately four to six inches, the other half dropping to a 
depth of approximately 20 inches. On Feb. 24, 1951, several mild days 
having removed most of the ice, examination of the pond disclosed a 
large number of dead R. pipiens, twenty-three having been counted, 
though more were present. Worthy of note was the fact that all the dead 
frogs were in the shallow half of the pond. On Feb. 12, 1952, under 
similar circumstances, the observation was repeated, and with similar 
results, again the dead animals being in the shallow half of the pond. 
In the 1951 observation, several living animals were also seen, though 
none were seen in the 1952 observation. 

In contrast with this situation, observation of larger, more typical 
ponds in which the depth ae more quickly, fails to show any com- 
parable winter kill. One pond, in ‘vane has been visited nightly, 
and thoroughly examined for amphibians for over six weeks following 
the beginning of thawing in spring of the years 1949, 1950 and 1951, 
and in all of these observations, just 1 dead Rana pipiens has been found. 
This is in spite of the fact that R. pipiens can later be taken from this 
pond in fairly good numbers. 

It would appear, from these observations, that hibernation becomes 
an occasion of considerable mortality only in those cases in which the 
available situations are in water so shallow that it undergoes complete 
freezing. In areas in which such conditions are extensive, however, the 

ssibility should not be overlooked that drastic reductions in population 
. this means might be the source of considerable genetic drift, which 
may be a contributing factor to the perplexing amount of local variation 
characteristic of Rana pipiens in genetal—JAMEs J. MANION and Brother 
LAWRENCE Cory, FSC, University of Notre Dame, Indiana. 
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Hybrids of Gopherus berlandieri and G. agassizii 
By ANGus M. WoopBuRyY 


Ordinary courtship procedure of the desert tortoise Gopherus agas- 
sizii, in southwestern Utah, was described by Woodbury and Hardy 
(1948:167-168) except for the final act of coition which was later de- 
sctibed by Housholder (1950:11) as observed at Phoenix, Arizona, 
August 13, 1949. The male in the pictures shown in Housholder’s article 
looked “different” from the ordinary desert tortoise. 


During a visit to Phoenix on February 12, 1951, the writer examined 
the male tortoise shown in the pictures in courtship position and deter- 
mined that it belonged to the tortoise group resident in Texas, G. ber- 
landier?. Housholder states that the male, found in the streets of Phoenix, 
bore two coats of paint on the carapace and two holes in the margin and 
must have been in captivity for a considerable period of time. How it 
got to Phoenix is of course unknown. 


This tortoise and a female of the local desert tortoise were kept 
together in Mr. Housholder’s back yard for more than a year before 
the female laid the eggs to be reported herein. Courtship and coition 
similar to that reported on August 13, 1949, was commonly observed 
between them. Sometime during the summer of 1951, a batch of eleven 
tortoise eggs was deposited in one laying site in the yard. Housholder 
has speculated that they were laid sometime in early July because the 
female disappeared from view about that time and suddenly reappeared 
in her ordinary routine of life on July 20. If the female does not carry 
sperms for more than one year, then these eggs certainly represent a 
hybrid cross. 


The subsequent history of the eggs as related by Housholder is 
substantially as follows: 

September 22, pointer pup dug into the eggs and unearthed three 
containing fetuses which were found in the yard. One was badly muti- 
lated; the other two were preserved. Balance of eggs, 2 torn and 6 
unharmed, were removed from ground and placed in an incubator box 
of moist sand. The two torn eggs were later found spoiled. 


October 1, three hatchlings were found in incubator, all of which 
were infested with maggots around both navel and anus. These were 
removed. 


October 2, another egg was hatching; head protruding from shell. 


October 3, hatchling had emerged but it had a very badly deformed 
carapace and an exceptionally large yolk sac which was rapidly (one 
hour) absorbed through the navel. 


October 4, all four hatchlings active, the deformed carapace improv- 
ing its form. About 30 maggots removed from around navels of the four. 


October 5, about 21 additional maggots removed from one of the 
hatchlings. 


October 9, one hatchling found dead, preserved. 
October 10, another one died, preserved. 
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October 24, two remaining eggs preserved; one was light and prob- 
ably infertile, the other contained a dead fetus with head protruding from 
shell. 


January 28, 1952, two young tortoises still alive. The preserved speci- 
mens were sent to Woodbury for study. 


The two fetuses damaged by the pup had lost the yolk and much of 
the carapace but the transverse fold or wrinkle across the plastron was 
very deep in both cases as well as in the third fetus preserved on October 
24. The same feature is observable in the two hatchlings which were 9 
and 10 days old at time of death but they are almost straightened out 
and make a flat surface of the plastron whereas the fetuses are curled 
partly around the yolk and are much folded at that line. This appears 
tq be an adaptation which permits development. of the fetus within the 
round shell of the egg. Apparently, they quickly straighten the fold after 
hatching. 

The color pattern of the carapace is doubtless established in the fetus 
or earlier and becomes clearly marked in the hatchling as shown in the 
cut, Fig. 1. There is a double light spot near the center of each vertebral 
scute, a single one in each costal and a spot or line on the outer edge of 
each marginal. The balance of each scute is of a rich dark brown color. 
All of the scutes bear conspicuous papillations. There appears to be more 
brown and less light color in the pattern than in the hatchlings shown by 
Woodbury and Hardy (1948:165). Whether this is a hybrid character 
is not known. 

This development of a hybrid brood under such difficult circumstances 
(5 ruined by pups, 2 by fly maggots, 2 failed in development, 2 still alive 
and doing well) indicates that berlandieri and agassizii have potential 
ability of interbreeding. Whether the hybrids would be fertile if they 
grew to maturity is of course not known. 

It is well known that many animals will mate and cross in captivity 
where they are artificially held together while they are being subjected to 
the physiological rhythms that produce mating behaviors but will not cross 
in the wild. In this case, the two were held together in a yard where there 
was no alternative opportunity of mating but it is of course not known 
whether they would cross of their own volition in the wild if they were 
in contact with one another. 


Ordinarily a species is regarded as a population of individuals which 
are so similar in character as to warrant the assumption that (a) they form 
an interbreeding population, either actual or potential, (b) they have a 
range that suggests a genetic lineage, (c) they do not intergrade around 
the edges of the range, (d) if they hybridize with others, the hybrids are 
usually sterile, and (e) they have a history on that range. 

From these assumptions, it is obvious that berlandieri and agassazii 
each represents (a) a different population which does not naturally mix 
with the other; (b) a different genetic lineage, (c) groups that do not 
intergrade around the edges and (d) a group with a history on its own 
range. 

The evidence here presented indicates that they can readily cross and 
may be a potentially interbreeding population that does not interbreed for 
lack of opportunity. This, however, is not sufficient to prove that they are 
only subspecies and not species. If the hybrids could be reared to maturity 
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and proved to be fertile, it would add strength to such an hypothesis. 


The question of whether the three groups of North American tortoises 
of the genus Gopherus are species or subspecies has recently been con- 
sidered by Bogert and Oliver (1945:400) and by Woodbury and Hardy 
(1948:151-152) with the conclusion in both cases that they represented 
three different species. These conclusions were based largely upon the 
facts that the three groups, agassizii, berlandieri and polyphemus occupied 
different ranges widely separated from each other and had developed 
several divergent characters by which they could readily be separated. The 
evidence available seems to warrant the assumption that the three groups 
are remnants from common ancestors that had a widespread range and 
have become isolated from each other by contraction of the range. 


The case for considering them as subspecies would rest primarily upon 
the criterion of potentially interbreeding populations. The question arises 
if they have been separated so long that interbreeding barriers have been 
erected which would prevent mixing if the gaps between their ranges 
should be closed. 


The evidence supplied by this hybrid group only partly answers the 
question. It demonstrates that berlandieri and agassizii are morphological- 
ly and physiologically capable of interbreeding. It does not demonstrate 
whether they would naturally mix if they had the opportunity in the wild 
(they probably would) nor whether two groups would produce sterile 
hybrids or would intergrade if they came together. 


If they failed to mix or else produced sterile hybrids, the conclusion 
that they represented different species would be substantiated. If they 
mixed and produced fertile intergrades between the two populations, then 
taxonomy would need to be revised to show them as subspecies. The 
evidence presented here is insufficient to warrant such a change in tax- 
onomy. 


t 
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FIGURE 1 


Fig. 1. A fetus and hatchling of the hybrid Gopherus berlandierig X 
agassizii 9 reported herein. 
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FIGURE 2 


Fig. Parents and hybrid offspring. Left: G. berlandierig’. Right: 


2. 
G. agassizii9. Photo by Housholder. 
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LEPIDOCHELYS KEMPII AND CARETTA C. CARETTA FROM 
A SOUTH FLORIDA INDIAN MOUND.—In 1945, while leveling 
ground for a tennis court in north Palm Beach, a Caloosa Indian burial 
mound was uncovered. Most of the unearthed human remains proved to 
be children, which gave evidence that there had been an epidemic or 


plague of some sort that had killed a number of the weaker members of 
the tribe. 


I recently came into possession of two large sea turtle skulls which 
had come from this same burial mound. They proved to be Caretta c. 
caretta and Lepidochelys kempii. The Caretta skull measures 27.4 cm. in 
length and 22.5 cm. in width. The other skull was 27.0 cm. long; the 
width not obtainable because of the absence of the left squamosal bone. 

There may be some religious significance connected with the burial of 
these turtle skulls with human remains, or they may merely have been 
part of a funeral repast in honor of the departed. Nevertheless, their 
presence in an aboriginal Indian mound, whether as symbol or food, is 


worthy of note.—Wm. R. JOHNSON, Jr., University of Miami, Coral 
Gables, Florida. 









































1952 HERPETOLOGICA 37 





Variation in Rates of Shedding by Young Snakes 
By D. F. MuNRo 


Some young snakes of different species (Heterodon, Thamnophis, 
Coluber) have in captivity shown unexpected differences in the frequency 
with which they underwent ecdysis. Five hog-nosed snakes (H. nasicus) 
kept for observation from a hatching of eleven in 1949 did not shed 
(except for the sloughing upon leaving the egg) until the following 
summer, 1950, when each cast its skin once. In 1951, two shed three 
times, the others only twice. Thus, in three seasons, the young hog-nosed 
snakes shed three to four times. 

Contrasted with this record of little shedding is that of a blue racer 
(Coluber constrictor flaviventris) and two garter snakes (Thamnophis 
ordinatus parietalis), which showed much more molting activity. The 
blue racer shed twice after hatching in 1948 (the first, six days from the 
egg) and five times in the following summer. It shed seven times in 
two seasons. 

The garter snakes shed three times the summer they were born (1947), 
not counting the shedding at birth, and five times the next summer; in 
1949, one shed three times before escaping in July, and the other, four 
times. They thus shed eleven and twelve times in three seasons. The re- 
maining snake shed also twice more before being released about mid- 
summer, 1950. 

These scanty but probably representative data indicate that young blue 
racers and garter snakes may shed three times as often as hog-nosed snakes. 

These reptiles were maintained in substantially similar living quarters 
and under approximately identical environmental conditions (an upstairs 
bedroom facing south; brief sojourns in the basement in hottest weather) 
but these, of course, were not comparable to the natural conditions of their 
habitats. The bulk of the food in all cases was chopped horsemeat, small 
strips of beef, or pieces of chicken heart or gizzard, often dusted with 
bone meal. Now and then food more appropriate to the genus was given: 
the garter snakes frequently received earthworms and froglets; the blue 
racer, froglets, grasshoppers, and mealworms; and the hog-noseds 
casionally froglets and small toads. Feeding was kept adequate in 
tity, although usually at long enough intervals to insure that al ood] 
eat at each mealtime. & May 







All individuals increased fairly regularly in size and weight, a 
alert and lively at all times (they did not hibernate), with the e3 
of the blue racer in the spring of 1950: it died emaciated in J 
parently of internal parasitism or other trouble (it could not ae 
undigested grasshopper heads). a 

Because of the similarity of living conditions, the rates of shedding 
shown by these snakes may be attributed to the morphological peculiarities 
of the reptiles. Hog-noseds are short and stout, racers and garters are 
slender and relatively long. A snake’s skin stretches greatly in diameter 
(witness the increase in girth when the snake swallows a large meal), but 
not much in length. Stout-bodied snakes, which grow slowly in length, 
may thus greatly increase in bulk without “outgrowing” their skins, 
whereas slender snakes appear to increase proportionately more length- 
wise, and their skins may possibly soon become in effect “too short.” 
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HEAD BOBBING IN REPTILES.—In view of the number of recent 
notes on head bobbing of snakes, it seems worth while to call attention 
to some features of this behavior that have been overlooked by herpetol- 
ogists. Head bobbing is merely one type of head motion used by reptiles 
when, as most of the writers agree, the animal is “nervously alert.” Other 
motions include swaying and a number of slow irregular shifts of the 
head either up and down or side to side. This behavior is not confined 
to snakes or lizards; many turtles will slowly raise and lower their heads 
when studying a strange object. Nor is the behavior unique in reptiles; 
as it is also characteristic of many birds and some mammals. Most of 
the animals that display bobbing or weaving motions when looking at 
something are those species with very poor vision for non-moving objects. 
However, by shifting their line of vision a motionless object is made to 
appear to move. 


Thus, by using parallax it is possible to delimit and orient an object 
that for lack of motion is otherwise invisible. A detailed discussion of 
the production of parallax by head movements is given in G. L. Walls, 
1942, The Vertebrate Eye, Cranbrook Institute of Science, Bulletin 19, 
p. 341-342, who points out that it is a common behavior trait of a large 
number of birds and reptiles. He concludes, “The habit does not seem 
to be sexual; and if it is social at all it is still not without visual im- 
portance.” Since it is well known among herpetologists that the majority 
of reptiles have very poor vision for non-moving objects, it is astonishing 
that the various head motions of reptiles have so often been attributed 
to everything but an aid to vision—Nem D. RICHMOND, Carnegie 
Museum, Pittsburgh, Pennsylvania. 


OPHEODRYS AESTIVUS IN AQUATIC HABITATS IN: VIR- 
GINIA.—That O pheodrys aestivus (L.) is at home in the water is some- 
what surprising in view of its obvious adaptations for arboreal life. How- 
ever, the following observations support those of Duellman, (1949, 
Herpetologica, 5, pt. 6:144), concerning the aquatic habits of this snake. 

In New Kent County, Virginia, the green snake is relatively common 
and one of the places it is most frequently seen is in the dense shrubby 
vegetation overhanging the shoreline of bodies of water. On two oc- 
casions this snake has been observed in the water and on a third it was 
on lily pads that could be reached only by crossing water. 


1) On August 2, 1939 a small specimen was seen lying on a lily 
leaf (Nymphea advena) in a river marsh about 200 yards from the shore 
and the nearest shrubby vegetation. In this habitat it was associated with 
Hyla cinerea cinerea X evittata. 


2) On another occasion one was observed swimming easily in the 
Chickahominy River about midway of the channel, or about 200 feet 
from either shore, apparently quite at home in the water. 


3) On April 1, 1944 while examining a number of temporary rain 
pools one mature Opheodrys was discovered completely under water rest- 
ing on a submerged bush. When the snake was picked up and examined 
it appeared to be normal and active. Upon release it swam across the 
pond (15 or 20 feet) and came to rest on another submerged bush where 
it remained with just its head out of the water—NeIL D. RICHMOND, 
Carnegie Museum, Pittsburgh 13, Pennsylvania. 
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Sexual Dimorphism in Terrapene klauberi and 
the Relationship of T. nelsoni to T. klauberi 
By CHARLES E, SHAW 


The Sonoran box turtle, Terrapene klauberi, Bogert, is known from 
but few specimens all of which have been identified as females by the 
various authors (Bogert, 1943; Bogert and Oliver, 1945; Myers, 1945) 
who have dealt with them. 


Four additional examples of T. klauberi have lately been added to 
the reptile collection of the San Diego Zoo through the generosity of Mr. 
John W. Hilton of Twenty-nine Palms, California. Two of these turtles, 
collected near the Rio Chuchujaqui, approximately 7 miles southeast of 
Alamos, Sonora, Mexico, agree quite well with the description of the type 
series given by Bogert (op. cit.). The other specimens, both collected at 
Tepustate, about 8 miles northwest of Alamos, exhibit noticeable pattern 
same from T. klauberi as originally described. These possess the 
carapacial pattern of scattered small dots, but lack the spotting on the 
head and forelimbs and resemble the two specimens described by Bogert 
and Oliver (op. cit.) from Alamos, Sonora. 


Two of our four specimens of the Sonoran box turtle died after a 
few months of captivity, one of them spoiling before it could be pre- 
served although the plastron and carapace were saved. Later the remain- 
ing specimens were sacrificed and preserved. After preservation the three 
turtles were opened in order to determine the sex of each. It was found 
that the single remaining specimen with spotted head and forelimbs was 
a female, while the two specimens lacking these pattern characters were 
both males. In addition to these three specimens, Mr. Bogert has allowed 
me to examine the type specimen of &lauberi, a female, as well as the 
two examples from Alamos, reported by Bogert and Oliver (op. cit.). 
Dr. G. S. Myers has also kindly lent a female specimen from the Sierra 
de Batuc, Sonora, in the collection of the Stanford Natural History 
Museum. 


On the basis of seven specimens, four males and three females, that 
have been examined and in which the sex has been determined by dis- 
section, there has been found a constant difference between the sexes in 
several features of pattern. These differences may be summarized as 
follows: 


Males Females 
Head unspotted Head spotted 
Forelimbs unspotted Forelimbs spotted 
Mandibular shield more or less Mandibular shield immaculate 


heavily spotted or blotched 
with dark-gray or black. 


Maxillary shield entirely suffused, Maxillary shield immaculate buff 
blotched or spotted with black. color. 


With regard to the third character, that of the blotching of the mandi- 
bular shield, such markings are conspicuously apparent in all but one 
male specimen (AMNH 63763) in which the blotching, although present, 
is much reduced and evident only on the lower edge near the rear of the 
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shield. Small dark markings on the mandibular shield of some females 
are occasionally present, but these consist of small particles of dirt beneath 
exfoliating pieces of epidermis rather than pigment and are readily re- 
movable by peeling away the loosened flakes. 

In correspondence with Mr. Bogert concerning the relationships of 
T. klauberi he has brought to my attention the fact that the photographs 
appearing in Ditmars (1934, fig. 33, p. 40, and fig. 36, p. 42) of the 
dorsal aspect of T. nelsoni and T. goldmani have been interchanged, and 
that he was unaware of this error at the time of his description of T. 
klauberi. These photographs served as the only means Mr. Bogert had 
to compare nelsoni with klauberi, since the type specimen of the former 
was stored for safe keeping outside of Washington during the war years. 
As a result some of the characters that Bogert listed to distinguish nelsoni 
from lauberi are to be attributed to goldmani rather than nelsoni. 


Of the five characters originally listed by Bogert (op. cit.) to dis- 
tinguish klauberi from nelsoni, the character of the length of the fourth 
verterbral as contrasted with the length of the first vertebral has been 
shown by Bogert and Oliver (op. cit.) not to hold in the two males from 
Alamos, and Myers (op. cit.) has also noted that the fourth vertebral 
is shorter than the first in the Stanford specimen from the Sierra de Batuc. 

Omission of two additional supposed characters of nelsoni, the dark 
markings along the carapacial seams and the pronounced mid-dorsal keel, 
as correctly belonging to goldmani rather than melsoni leaves only the 
following distinguishing features available to separate nelsoni and 
klauberi : 


T. nelsoni T. klauberi 
Upper jaw not notched Upper jaw notched 
Length of first vertebral equals Length of first vertebral less than 
width of third. width of third. 


Although the above listed characters are adequate to distinguish the 
presently known specimens of &lauberi and nelsoni, other differences be- 
tween these two forms have been noted in an examination of the type 
and only specimen of nelsoni. Drs. Remington Kellogg and Doris M. 
Cochran of the U. S. National Museum, have generously lent the type of 
T. nelsoni (USNM 46252) and have further permitted its dissection in 
order that the sex might be determiried. The type of melsoni, collected 
at Pedro Pablo, Nayarit, is a male. It appears to be considerably faded 
so that the pattern characters are not wholly reliable in attempting to 
determine any resemblance to or distinctness from &/auberi in this respect. 
The original description of nelsoni by Stejneger (1925) gives no date of 
collection, but Goldman (1951) states that Pedro Pablo, a village in the 
Sierra Teponahuasta, was visited from the second to the fourth of August, 
1897; the altitude of this locality is given by Goldman as 3500 feet 
rather than 2500 feet as stated by Stejneger in the original description. 

The type of elsoni appears to be a fairly old adult judging from the 
considerable smoothness of the second, third, fourth and fifth vertebrals 
and the dorsal borders and raised portions of the costal scutes. The fifth 
vertebral is asymmetrically divided, the left portion of this scute being 
somewhat larger than the right. The carapace length is 128 millimeters; 
width, 88 mm.; height, 57 mm. The ratio of width to length is 0.69 and 
of height to length, 0.45, thus falling within the range of variation in 
klauberi with regard to these ratios. The carapace is well spotted with 
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small light dots as in klauberi, but in nelsoni these are not so conspic- 
uously apparent, probably due to the considerable fading of the type 
specimen. The color of the top and sides of the head varies from pale- 
yellow to light-gray while the scales on the front of the forelimbs are 
pale-yellow in color. There is no spotting on the head or the forelimbs. 
Unlike the males of élauberi, the mandibular and maxillary shields of 
the type of melsoni are an immaculate buff color, but again the absence 
of pigment may be due to fading. 


If the considerable wear on the shields of the carapace of this specimen 
is taken as an indication of maturity as well as of some considerable age, 
then it is possible that nelsoni is a noticeably smaller form than klauberi 
in which the two largest males are nearly an inch longer and somewhat 
more than an inch wider than the type of nelsoni. Among other differ- 
ences, which may or may not hold in additional specimens of nelsoni, 
is the shape of the first vertebral with its nearly parallel sides; the first 
vertebral of klauberi is much wider at its anterior border and tapers 
rather sharply to the narrower rear margin of the scute. Also the snout 
of nelsoni is comparatively straight-sided and square at the tip when 
viewed from above. The snout of &lauberi is rather convex and has a 
rounded bulbous appearance, particularly in the males, when viewed from 
above. 


Although there are similarities between nelsoni and klauberi, there 
are also apparent in the sole specimen of nelsoni these obvious divergences 
from klauberi. 1 believe that, for the present at least, klauberi should 
continue to be regarded as a species distinct from nelsoni. The problem 
concerning the relationship of these two forms seems best summed up by 
the remarks of Bogert (op. cit.) who states: “It is not possible, of course, 
to predict the validity of these differences until additional specimens of 
nelsoni become available, and klauberi may prove to be a subspecies of 
the latter.” 
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Amphibians and Reptiles of the Great 
Salt Lake Valley 
By ANGus M. Woopsury 


Nine amphibians, eleven lizards, eleven snakes but no turtles nor 
crocodilians are found in the Great Salt Lake Valley, Utah. In general, 
the amphibians are found in moist or aquatic habitats and the reptiles 
in more or less dry terrestrial situations but there are some exceptions. 


All of these animals are excluded from living in Great Salt Lake. The 
smal] amount of other aquatic habitat in the valley relegates the amphib- 
ians to a very restricted area, probably not more than 1%, whereas the 
reptiles occupy much of the land but also have representatives (the garter 
snakes) that occupy the aquatic habitat with the amphibians and prey 
upon them. 


There are fundamental differences both in adaptations and habitats 
of the two groups. The amphibians lay their eggs and the young tadpoles 
develop in water. Most of the reptiles dig small holes and bury their 
eggs in the ground where they develop and have to dig themselves out 
after they hatch. The skinks dig burrows under stones and lay eggs in 
the burrows and thus live with the eggs until they hatch. 


The horned lizards, the garter snakes and the rattlesnakes hold the 
eggs, after they leave the ovary, in the oviduct until the fetuses have 
developed and are ready to hatch. This hatching at time of egg-laying 
(ovoviviparous) differs from giving birth to living young (viviparous) 
among the mammals because the reptiles provide mass storage of food in 
the eggs and supplement it only slightly in the oviduct, whereas the 
mammals store little food in the egg and feed the growing embryo and 
fetus progressively as it is needed. 


The amphibian egg is fundamentally different from the reptilian egg 
in requiring water for its development. The original contribution from 
the ovary (the yolk) receives a secretion of gelatin as it passes along the 
oviduct on its way to the outside. When dropped into water, the gelatin 
swells and makes a protective coat for the young embryo which grows in 
close association with the yolk. 


The reptile egg is specializea for terrestrial development. The yolk 
from the ovary not only receives a much larger coat of gelatin-like material 
(the white) but also a tough leathery membrane for an outside coat as it 
passes along the oviduct toward the outside. In effect, such an egg serves 
as a miniature pond of water containing a plentiful supply of nutritious 
food stored for the use of the young embryo when it develops. 


Courtship and mating differ in the two groups also. The aquatic eggs 
of the frogs and toads are fertilized externally; those of the Tiger Sala- 
mander and the terrestrial eggs of reptiles, internally. The attraction 
between the sexes in the frogs and toads manifests itself during courtship 
as an embrace by the male who sits on the back of the female and grasps 
her around the body just behind her arms. Some males have enlarged 
“thumbs” which are specialized for this purpose. The males are usually 
slightly shorter than the females so that at times of egg laying, the 
cloacas of both are close together and the fluid from the male cloaca 
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containing the fertilizing sperms is discharged over the eggs as they are 
laid from the female cloaca. 

The habits of the local race of the Tiger Salamander are not well 
known but, judging from near relatives, it seems probable that courtship 
occurs in groups in water and that there is much chasing of one another 
around with consequent great disturbance of the water. This appears to 
stimulate the sexes in preparation for mating activities. Following the 
chase, the male lays a series of small gelatinous bundles of sperms called 
spermatophores, to which the stimulated females are attracted. They may 
obtain the sperm by drawing the cap of the spermatophore into the cloaca 
where sperms are liberated. Sperms travel up the oviduct to meet and 
fertilize the eggs. 

The reptiles have a different method of internal fertilization. There 
is direct attraction between the sexes at the mating season and direct 
transference of sperms from male to female in copulation. The motile 
sperms travel up the oviduct and must reach the eggs before the tough 
egg coat is deposited if they are to be fertilized. There is no opening in 
the “shell” of reptile eggs like that in insect eggs for sperms to enter 
after the cover is once established. 

All of the amphibians are found in aquatic habitats that occur in the 
lowlands of the valley but four of the nine are also found at higher 
altitudes in the mountains ranging upward to eight or ten thousand feet, 
possibly higher in some cases. They are nearly always found in standing 
rather than running water and apparently none has tadpoles that are 
adapted to living in swift mountain streams, although salamander larvae 
are sometimes found in small streams. 


The reptiles occupy a variety of habitats. Most of the lizards occur 
in terrestrial situations of the valley lowlands and only two ascend the 
mountains into the montane shrubs—the Sagebrush Lizard and Western 
Skink. Most of the snakes also occupy the lowlands. The garter snakes 
are aquatic or semi-aquatic and the Wandering Garter Snake ascends the 
streams to the montane shrubs where it sometimes spreads into the brush 
away from the stream. Above this, in the coniferous forests and montane 
shrubs of the mountains the Great Basin Rubber Snake and Grass Snake 
are sometimes found. The rest of the snakes are found in the lowlands. 

All of these animals are cold-blooded or ectothermic, that is, they 
obtain most of the energy necessary to maintain proper temperatures of 
the body from the environment. That derived from internal processes is 
almost negligible. 


It is easy for the aquatic animals to assume the temperature of the 
water in which they live but in the case of terrestrial animals, their tem- 
peratures more nearly approach that of the ground on which they rest 
than the air in which they live. So in understanding the distribution of 
terrestrial reptiles, it is necessary to remember that climatic data are not 
a good index to soil and reptilian temperatures. 

In the Salt Lake deserts where the soil is only sparsely shaded by 
vegetation, the summer sun shining upon the ground heats the soil much 
faster than the air and by mid-afternoon, there is often a difference of 
30° or 40° F. (17° to 22° C.) between them but during the night the 
soil usually cools off to match the air. The reptiles cannot endure such 
intense heat of the soil and hence they must avoid it in order to survive. 
They generally find protection underground. 
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In the winter, the soil gets too cold for them and they again go 
underground, this time to stay until spring. There is a difference. This 
is part of a seasonal behavior pattern which takes them underground for 
hibernation in winter and abroad during the summer. Going underground 
in summer is part of a daily pattern that takes them underground in the 
heat of the day and abroad when the soil is cooler at night. 


Among the amphibians, there is but a single representative of the 
salamanders that has penetrated this arid region. This is the Clouded 
Tiger Salamander, Ambystoma tigrinum nebulosum, which inhabits most 
of the quiet fresh water bodies from valley to mountain top where game 
fish are absent. In some of the high mountain lakes where waters are 
cold and iodine content is low, it appears that they do not transform to 
the adult terrestrial stage but become sexually mature while still in their 
larval form with gills. In other places, however, these “‘waterdogs’” do 
transform into adult terrestrial salamanders that leave the water and 
wander about on the land. They cannot endure warm dry conditions of 
soil or air and hence are mainly nocturnal, usually retreating in the day 
time to protected or damp places of concealment. The adults feed mainly 
on insects. 


There is also only one member of the Scaphiopod family represented. 
This representative is the Great Basin Spadefoot Toad, Scaphiopus ham- 
mondii intermontanus, which is strictly a desert inhabitant, known from 
Salt Lake, Utah, Millard and Beaver counties. It is practically divorced 
from large water bodies and breeds around springs, small streams, desert 
water holes and temporary pools. 


The tadpoles develop in these warm shallow waters of the desert, 
which in many cases become dry in late summer. After changing to the 
adult stage they are equipped with special adaptations to live in the 
desert even without water. During dry periods, they dig themselves into 
the ground by means of their hind feet which are equipped with especial- 
ly hard and sharp “spades.” These are used to scrape the dirt out from 
beneath them and push it out to the side, from where it falls over their 
backs as they go deeper and deeper. How they get out is not easily 
explained but they reappear after rains. 

The family Bufonidae is represented by three toads of the genus Bufo 
—the Northwestern Toad, B. b. boreas, known from the northern portion, 
the Great Plains Toad, B. cognatus, known from Cache County and the 
Rocky Mountain Toad, B. w. woodhousii, a common inhabitant of the 
valley. These are the common “‘garden”’ toads. 

All three usually have a light line running along the middle of the 
back, but boreas is usually much spotted underneath while the other two 
are not. On the back, the general color may be brownish, gray or greenish, 
but cognatus often has about 4 pairs of bright green spots that are not 
present in the others. On the head, there are prominent ridges called 
cranial crests on cognatus and woodhousit but these are small or missing 
in boreas. In cognatus, two of these crests form a V between the eyes, 
the apex of the V forming a raised “boss” in front. In woodhousii, the 
crests are parallel between the eyes but make a right-angled turn behind 
each eye. Behind the eyes, both cognatus and woodhousii have rounded 
humps called parotoid glands but those of woodhousii are much longer 
than the oval-shaped glands of cognatus and those of Joreas are not 
conspicuous. 
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There are two representatives of the family Hylidae, the Western 
Marsh Toad, Pseudacris nigrita trieriata, which is mainly a mountain form 
and the Pacific Tree Toad, Hyla regilla, which is known from the extreme 
northwest corner of the valley. The little Marsh Toad is the smallest 
amphibian of the valley and is usually found in the meadows or marshes 
around lakes. It can be distinguished from the young of other species 
of toads or frogs by longitudinal stripes along the back and sides. The 
Pacific Tree Toad which is a little larger than the Marsh Toad has large 
discs on the ends of its toes and is found along streams in the Raft River 
Mountains. 

The frog family Ranidae also has two representatives, the Western 
Leopard Frog, Rana pipiens brachyce phala, the common frog of the region 
and the Western Spotted Frog, Rana pretiosa pretiosa, which is more or 
less rare. The two are quite similar in size but differ in color. The 
Leopard Frog has large spots, the other smaller spots and is more or less 
speckled below on throat and hind legs. They both inhabit marshes and 
meadows but the Leopard Frog also occurs at much higher altitudes. 

Among the reptiles, the large family Iguanidae is represented in the 
valley by nine kinds of lizards. Two of these belong to the genus Crota- 
phytus, three to Sceloporus, one to Uta and three to Phrynosoma. All of 
them live in the arid valleys or deserts. Both the Western Collared Lizard, 
Crotaphytus collaris baileyi, and the Leopard Lizard, Crotaphytus wis- 
lizenii, are large active carnivorous lizards that often rear up on their 
hind legs to run. 


They are much alike in form and size but one has two black bars over 
the shoulders resembling a collar and the other has large spots on the 
body suggestive of a leopard. In the spring, under certain conditions not 
well understood, especially in the sunshine, the Collared Lizard will turn 
bright green. During the spring mating season, the female Leopard 
Lizard develops a nuptial coloring of bright salmon or reddish under 
the abdomen, hind legs and tail. 

The three representatives of the Rough-scaled Lizards include the 
Sagebrush Lizard, Sceloporus graciosus graciosus, the Northern Plateau 
Lizard, Sceloporus undulatus elongatus, and the Western Fence Lizard, 
Sceloporus occidentalis biseriatus. 

The distribution of the Sagebrush Lizard is nearly coincident with the 
distribution of the Sagebrush, Artemisia tridenta, among which it ordin- 
arily lives. However, it does occur sparingly among the montane shrubs 
of the mountains where sagebrush is only a minor constituent and among 
the pigmy conifers. The range of the Plateau Lizard lies mainly to the 
eastward and it enters only the eastern edge of the Great Salt Lake Valley. 
whereas that of the Western Fence Lizard lies mainly to the west and 
entering only the western edge of th valley. 


There are slight differences in size, with gradual increase in the order 
named. There are also some differences in color although dorsally, they 
look much alike. The Sagebrush Lizard has a broad striping effect, espec- 
ially on the sides, but the other two are nearly indistinguishable above. 
Underneath, all three have blue or blue and black side spots on the belly, 
but under the throat, elongatus has two lateral blue spots, whereas biseri- 
atus has only one central blue spot which is usually more distinct than 
the blue tinge of graciosus. 

The single representative of the genus Uta, the Northern Ground 
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Lizard, Uta stanshuriana stansburiana, is the smallest lizard of the valley 
and lives almost everywhere in valley and foothills on the ground among 
the bushes. It has either a striped pattern in the young or a spotted 
pattern in older specimens. They feed mainly on insects but are them- 
selves eaten by the Leopard Lizard, the Wandering Garter Snake, Desert 
Night Snake, Striped Racer, rattlesnakes and several birds and mammals. 

The three horned lizards of the genus Phrynosoma are flat, broad 
lizards adapted to flatten out on the ground and colored to conceal 
themselves in their ground environment. The Salt Lake Short-Horned 
Lizard, Phrynosoma douglassii ornatus, inhabiting the salt flats around 
Great Salt Lake is mainly gray in color, thus matching the gray soil of 
the salt flats on which it lives. 

The Desert Short-Horned Lizard, P. d. hernandesi, ccurring in the 
foothills and mountain slopes, is much like the preceding except that it 
usually has a variegated color pattern that fits the shadows of the bushes 
and lacks the gray phase. The Desert Horned Lizard, Phrynosoma platy- 
rhinos platyrhinos, which has much longer “horns” than the other two, 
is an inhabitant of the lowland valleys and deserts of the area. It also 
has a variegated color pattern that varies somewhat in different colored 
soils. 

The lone representative of the family Teiidae, the Desert Whiptail, 
Cnemidophorus tigris tigris, is another desert or valley form but instead 
of being adapted to flatten out on the ground, has a cylindrical body and 
long tail with well developed legs adapted for running on all four. It 
is mainly insectivorous and seeks shelter in holes under bushes. 

The family Scinidae is also represented by a single species, the Com- 
mon Western Skink, Evmeces skiltonianus, which is a secretive burrowing 
form that quickly seeks shelter if disturbed. It has a long cylindrical body 
with a long tapering tail. In juveniles, the tail is bright blue; in adults, 
light brown. The body is striped, bearing 4 light lines which places it 
in the 4-lined group. It constructs tunnels under rocks or bushes that lead 
to an enlarged underground cavity or “nest.” It occurs in foothills and 
mountains, usually in forests or shrubs. 

Among the snakes, the families Boidae and Crotalidae are represented 
by a single species each but the large family Colubridae has 9 representa- 
tives. The small Rubber Snake, Charina bottae utahensis, of the mountain 
forests and brushlands is a burrowing snake of the litter and trash of the 
forest floor, for which purpose, its snout, projecting beyond the lower 
jaw, is adapted. It is a small brown snake with white underparts and a 
short blunt tail almost the size and shape of the head. Because, when 
coiled, the tail is often raised, it is sometimes called the two-headed 
snake. The body is higher than wide and possesses two anal spurs (rudi- 
mentary legs). It is a very inoffensive snake that does not attempt to 
defend itself by biting and is known to eat mice and lizards. 

The colubrids represent 8 genera and 9 species. The tiny Thimble 
Snake, Diadophis regalis regalis, sometimes called Ring-necked Snake, 
has the ring much reduced or obsolete. It is brownish or greenish brown 
above but highly colored underneath, bright yellow or salmon anteriorly 
giving way posteriorly to a bright coral red, interspersed with small black 
dots on abdominal and caudal scutes. When disturbed, it has a peculiar 
habit of coiling the tail into a spiral with the ventral side out, thus show- 
ing the black dots in the red; very suggestive of a thimble, whence the 
common name. It is known from Tooele and Juab counties, but little is 
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known of its habits. One specimen was taken at a snake den. 

The Western Grass or Smooth Green Snake, Opheodrys vernalis 
blanchardi, is a rarely seen snake of the mountains. It is dark green in 
life and bluish in preservative, but in nature, it blends with the foliage 
it inhabits, grass, willows and bushes, particularly in meadows. Its habits 
here are not well known, but it probably feeds like its its eastern congener 
on invertebrates such as caterpillars and other insects. 

The Western Blue Racer, Coluber constrictor mormon, is another 
smooth-scaled snake, somewhat larger than the preceding. It is usually 
brown above, changing on the sides to yellowish blue or green, whence 
its name. Below it is generally yellow or greenish. The young are spotted 
with brown. It is often found around ponds and marsh edges but also 
extends into the valleys and foothills far from water. Its food includes 
a great assortment of insects, worms, amphibians, lizards, small snakes, 
small birds, eggs and small mammals, more or less omnivorous. In the 
winter, it congregates in dens. 

The Western Striped Racer, Masticophis taeniatus taeniatus, is much 
longer and more slender than the Blue Racer. It has 4 dark stripes along 
each side of the body against a creamy background and a broad dark 
stripe along the middle of the back. Underneath, it is creamy anteriorly, 
shading into bright pink on the posterior abdomen and tail. 

This racer is very agile and active. It moves rapidly and presumably 
covers a large territory. Its agility enables it to catch fast-running lizards. 
It also eats small rodents, birds and snakes, perhaps eggs. The writer has 
seen one eating a young rattlesnake. When captured, a snake attempts 
to wind through limbs and twigs to resist extrication. If unable to do so, 
it often defends itself by biting. When held in the hand by the neck, 
it usually lashes its body about vigorously in an effort to shake itself 
loose, whence another common name of whipsnake. It also congregates 
in dens in the winter for hibernation. 

The Great Basin Gopher Snake, Pituophis catenifer deserticola, is the 
largest snake of the valley, sometimes reaching lengths of 5 or 6 feete= IRE AEN 


It is a much-blotched snake, having many dark brown or blackish en PN 
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ber. 





on a light brown background. The large ones on the back, whic wor ni 4 
or less coalesce in front but separate behind vary from 47 to 66 in nj € 

It is a strong muscular snake that goes underground in search of =~ 4994 ¢| 
prey, following the underground tunnels of gophers, ground squat . $s 
kangaroo rats and other rodents. It is a constrictor and kills its prép, by si 
squeezing it. Farmers usually regard it kindly and often give it protect*Qn *& Jt 
around the farms where it is a common inhabitant. It extends throughout’. z3 : 
the foothills and deserts. , 

The Western King or Milk Snake, Lampropeltis doliata gentilis, is a 
small strikingly-colored snake with white, black and red bands. The red 
lies between two black bands which join and exclude the red on the 
abdomen; sometimes on the back. In most, the red forms a horseshoe 
over the back but in some cases, it is limited to two lateral bands. This 
differs from the poisonous coral snakes which have the red band splitting 
the white instead of the black. 

Its food habits are not well known, but it probably feeds like other 
milk snakes on small mammals, birds and reptiles. It is very secretive 
and is seldom seen although it may be widely distributed throughout the 
lowlands of the valley. One was found at a snake den. 

The rough-scaled garter snakes of the genus Thamnophis ate repre- 
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sented by two species which occupy aquatic habitats. The Wandering 
Garter Snake, Thamnophis elegans vagrans, when young has three longi- 
tudinal light stripes interspersed with dark brown or blackish blotches on 
a light brown background but in older specimens, the pattern tends to 
become obsolete, leading toward a unicolor brown. It is distributed 
throughout aquatic habitats of the valley and the mountain streams up to 
at least 7000 feet, possibly higher. At that altitude, it has been found 
away from water among the montane shrubs. 

It is known to feed on fish, tadpoles, frogs, toads, salamanders and 
lizards. It has been observed congregating for winter at dens at the edge 
of marshes. It is ovoviviparous and gives birth to young sometime during 
late summer before it returns to dens for winter. 

The Prairie or Red-barred Garter Snake, Thamnophis sirtalis parie- 
talis, is about the size of the Wandering Garter Snake but may be distin- 
guished by the presence of inconspicuous red blotches or bars along the 
sides. The dorsal pattern includes three light stripes with interspersed 
dark blotches, that tend to persist in older specimens. Water edges of 
marsh or pond are its favorite habitat but it does not ascend the mountain 
streams as does vagrans. It not only occupies a smaller range but it is 
also less numerous than vagrans. 

The Desert Night Snake, Hypsiglena torquata deserticola, is the only 
rear-fanged poisonous colubrid in the area. It is a small cylindrical 
brown-spotted snake that is nocturnal in its habits. It is found through- 
out the desert region, foothills and lower mountain slopes. Its prey, 
which includes small lizards, is supposed to be punctured by the rear 
fangs as it is being swallowed. The poison is believed to act to help 
quiet the prey and ease its struggles. 


The pit viper family Crotalidae has only one representative, the Great 
Basin Rattlesnake, Crotalus viridis lutosus, which occupies the lowlands, 
foothills and mountain slopes at least as high in certain places as 9000 
feet but its distribution everywhere is exceedingly spotted. 

Like the Great Basin Gopher Snake, this rattler is much-blotched, 
having many dark brown or blackish blotches on a background that in 
the large majority of cases is light brown. The large blotches on the back 
which are usually subcircular anteriorly but become cross-bars or incom- 
plete rings posteriorly are often darker around the edges. These vary in 
number from 34 to 46 on the body and 4 to 8 on the tail. 

The rattlesnake, in contrast with the other snakes associated with it, 
is slow and sluggish in locomotion but very agile in prey-catching or 
striking in defense. It bears a pair of erectile hollow fangs enclosed in a 
sheath at the front of the upper jaw. When not in use, they are closed 
backward against the roof of the mouth. When in use, they are thrust 
out until they project slightly forward. A venom gland located in the 
side of the head is connected by a duct to the base of the fang. 

This is primarily a prey-getting device. Lying in wait for prey to pass 
within reach, it strikes quickly as the prey passes. Such animals as lizards, 
gophers, mice, rats, small rabbits and birds, when struck are usually so 
quickly affected by the poison that they struggle and die within close 
proximity to the snake. After the struggles cease, the snake moves lei- 
surely to the dead animal, guided by a sense derived through the tongue 


which is constantly flicking out and in from a sheath in the front floor of 
the mouth. 
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It usually grasps the dead animal by the head and starts to swallow it 
whole. After the teeth, both upper and lower are set in the prey, one 
lower mandible is disengaged, moved forward, the teeth set again and 
pulled backward. Then the other lower mandible repeats the same move- 
ment and pulls the animal farther into the mouth. This is a very slow 


and leisurely process, often taking half or three fourths of an hour to 
complete. 


As a special adaptation to fit this method of eating, the end of the 
trachea is stretched forward along the floor of the mouth so that it opens 
just inside the anterior ends of the lower mandibles. At each loosening of 
a mandible to slide it forward, the mouth is opened slightly and it is thus 
able to breathe without difficulty. 


If disturbed by animals other than prey, especially those that threaten 
its security, it assumes a defensive position. If pressed too far, it will 
actually strike the intruder and inject venom through its hypodermic 
apparatus as a matter of defense. Such venom has four active principles: 
1. one that agglutinates the red corpuscles (haemocytes), 2. one that dis- 
integrates (haemolyzes) the red corpuscles, 3. one that attacks the capil- 
lary walls in a similar manner and allows bleeding internally, and 4. a 
neurotoxin that tends to paralyze nerves, especially those that regulate 
respiration. The best first-aid measure is to remove the venom surgically. 

Although many people have been bitten, there are no official records 
(vital statistics) of deaths from snake bites in the Salt Lake Valley. The 
author has personal knowledge of four such bites and has reported the 
circumstances surrounding two of them (Proceedings Utah Acad. Sci., 
Arts and Lett., 1942, 19:179-184 and 1943, 20:185-188). Many others 
have been reported, but so far, no deaths have been included in such 
reports. 

This snake bears a series of dry rattles on the end of the tail, each 
one being a remnant of a moulted skin. At the first moult after birth, 
the complete skin including the piece on the end of the tail is lost. At 
the next moult, a piece of horny skin on the end of the tail has a con- 
striction at the base which prevents it from falling off when the rest of 
the skin is shed. At each succeeding moult, a new rattle is similarly held 
in place but there is a slight difference in shape in each successive addi- 
tion. 

The first one on the end of the tail is called a button; the rest are 
rattles. The button is constricted at the base but in the rattle next there 
is a constriction in the middle around which the button is loosely at- 
tached, as well as a constriction at the base. Each rattle fits inside the 
preceding one but each one for the first three years (about 6 rattles) gets 
a successively larger base. As growth proceeds, each rattle becomes 
slightly changed in form and enlarges a little on the posterior end. If 
continued long enough (about 10 to 12 years), a third constriction ap- 


Tt 


pears but the snake probably does not live long enough to produce a 
fourth one. 


In this snake and in this valley, the rattles are added at the rate of 
about two per year for the first 2 to 5 years but thereafter only one per 
year is added. After a few yeats, the rattles begin to fall off from use or 
wear and the residual string usually ranges from 5 to 10 rattles. The 
number lost can be approximately determined by comparing the last one 
with a complete series of disarticulated rattles. The number of residual 
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rattles plus the number lost minus 2 to 5 for the first double growth 
gives the approximate age. 


The rattles are primarily a warning device to intimidate intruders. It 
serves in many cases to stave off danger and make it unnecessary to use 
the venom in defense which is secondary to the primary prey-getting func- 
tion. 


The temperate zone climate with its great extremes of temperature 
provides cyclical extremes of heat and cold that the reptiles cannot endure. 
In order to survive under such conditions, it is necessary for them to 
avoid the lethal extremes. Many of the snakes have solved the problem 
by finding deep underground shelters where they hibernate in the winter. 

The snakes do not build such underground shelters or dens but 
depend upon rodent holes or natural cavities. Dry spring channels are 
especially suitable, since the snakes can get down underground as far as 
necessary. Other suitable places include cracks in lava rocks, landslides, 
loose gravel, rock slides and other situations that permit the snakes to 
wriggle underground. 


These are more or less permanent winter habitations and snakes tend 
to return to them winter after winter. They leave the dens in the spring, 
spread out over surrounding range during the summer and return in the 
fall. During the summer, they hunt food, store fat and carry on repro- 
duction. 


The writer has studied for several years one such den in Tooele 
County where about 1000 snakes come to winter. By visiting the den 
when the snakes are emerging in the spring or returning in the fall, large 
numbers have been captured and numbers tattooed on them so that indi- 
vidual snakes could be recognized. 


Many of the snakes have been recaptured, some of them several times 
and it is believed that most of them tend to return to the same place each 
winter. The accumulation of accurate data each time they are captured 
gives a basis for understanding growth and habits. From this, it has been 
determined that the snakes studied grew faster during the first two or 
three years than later when growth was much retarded. 


On the basis of such den studies, it has been thought that the presence 
of dens helps to account for the spotted distribution of snakes. They will 
not survive where they cannot obtain suitable underground hibernation 
shelters. On the other hand, where such shelters are available, the snakes 
may survive during the winter and 2 heavy population spreads out from 
that center each spring. The extent of spreading has not been determined, 
but it seems probable that they spread as far as they can reach and still 
return to the den. This probably varies not only with the locomotor 
ability of various snakes but also with the inherent behavior pattern and 
sensory guides which takes them away and bring them back. 


UNIVERSITY OF UTAH, SALT LAKE CITY 1, UTAH 
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OBSERVATION OF A SNAKE BITE BY A COTTONMOUTH 
MOCCASIN.—While collecting venomous snakes along one of the many 
streams in Northwest Florida in September, 1951, my companion, a 
veteran snake collector of twenty-five years’ experience, was bitten by a 
cottonmouth moccasin, Agkistrodon piscivorus, about 30 inches in length, 
as he was fastening the lid on a box into which the snake had just been 
dropped. Upon examination, a single moderately deep scratch about one 
inch in length on the index finger of the left hand was found. 


The man was genuinely frightened. I made five incisions (3/8 x 1/4 
ins.) across the scratch and induced free bleeding. I also applied a 
moderately loose tourniquet around the base of the affected finger. Suc- 
tion by mouth was also applied to hasten the bleeding at the insistence 
of the patient. I also advised washing the wound in the clean cold water 
of the stream to increase the bleeding, and when we left for a local 


hospital, I applied a wet compress in hopes osmosis would facilitate 
drainage. 


At the hospital, no anti-venin was available and we had to await the 
arrival of a medical doctor who made additional incisions around the 
scratch and injected about 714 cc of a reconstructed anti-venin around 
the seat of the bite and a similar quantity into the peritoneal cavity. A 
tourniquet placed on the arm by the nurse was left in place. It should 
be noted that these procedures are not in conformity with instructions 


accompanying the anti-venin, but the patient survived despite the differ- 
ence. 


The patient suffered only moderately severe local pain and swelling, 
doubtless increased by the tourniquets. Twenty four hours later, there 
was moderate swelling and soreness in the armpit. There was evidence 
of limited necrosis in the immediate area of the bite. After a day in 
the hospital, the patient was up and around. The wound showed some 


drainage for about ten days, but healed without difficulty and left no 
scars. 





scratch and that bleeding and drainage of the wound might have 
sufficient treatment if the patient had not been so frightened. In giWe 
first aid, it might have been better to cut directly along the scratch\to 
open up the entire area where the venom had been injected.—JoNn 
HuLME, Mary Esther, Florida. 


NOTES ON THE FOOD HABITS OF DIPSOSAURUS D. DOR- 
SALIS IN CAPTIVITY.—Since April 25, 1950, I have studied the 
feeding habits of two young Dipsosaurus d. dorsalis from Riverdale, 
California. In view of Smith’s statement (1946, Handbook of Lizards, 
p. 107), “The food consists almost entirely of plant matter, including 
alfalfa leaves, or the leaves, flowers, and fruit of low bushes,” the follow- 
ing observations might prove of interest. 


The food most relished by my specimens were small Common Field 
Crickets (Acheta assimilis) and mealworms. The lizards generally ap- 
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proached insects at a slow, moderate pace; however, the fast moving 
crickets were snapped up after a quick dart of an inch or two. Among 
the other items they accepted were grated carrot, dandelion stems and 
petals, forsythia petals, celery leaves and insect grubs. Of all the flowers 
offered, only the yellow varieties were eaten, even though some of the 
others were merely color variations of the same species. If a mealworm 
were dropped into the cage while the lizards were eating plant material, 
they would immediately approach the insect. The captives seemingly 
thrived on an overall diet of 60 per cent animal and 40 per cent plant 
matter. During the nineteen-month observation period they increased in 
size about 50 per cent.—H. ROLAND HEYDEGGER, 148-19 87th Avenue, 
Jamaica, New York. 














